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Eee 
Legacy 


The Legacy Resource Management Program was established by the Congress of the 
United States in 1991 to provide the Department of Defense with an opportunity to enhance the 
management of stewardship resources on over 25 million acres of land under DoD jurisdiction. 


Legacy allows DoD to determine how to better integrate the conservation of irreplaceable 
biological, cultural, and geophysical resources with the dynamic requirements of military 
missions. To achieve this goal, DoD gives high priority to inventorying, protecting, and 
restoring biological, cultural, and geophysical resources in a comprehensive, cost-effective 
manner, in partnership with Federal, State, and local agencies, and private groups. 


Legacy activites help to ensure that DoD personnel better understand the need for 
protection and conservation of natural and cultural resources and the the management of these 
resources will be fully integrated with, and support, DoD mission activites and the public 
interest. Through the combined efforts of the DoD components, Legacy seeks to achieve its 
legislative purposes with cooperation, industry, and creativity, to make the DoD the Federal 


environmental leader. 
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EXECUTIVE SUMMARY 
This inventory and evaluation report documents the results of the first phase of a 


three-phase effort by the Tri-Services Cultural Resource Research Center (TSCRRC) at the 
United States Army Construction Engineering Research Laboratories (USACERL) in 
Champaign, Illinois. The purpose of this project is to evaluate the numerous and varied Cold 
War properties located at Vandenberg Air Force Base (VAFB), California to assist the 
installation in its efforts to comply with Section 106 of the National Historic Preservation 
Act (NHPA). 

Due to their direct contribution to operational missions of exceptionally important 
U.S. military and/or civilian programs carried out during the Cold War, the authors conclude 
that Space Launch Complexes (SLCs) 2, 3, 4, 5, and 10 and the General Electric Radio 
Tracking Station (GERTS) are eligible for listing on the NRHP. SLC-1 does not retain 
sufficient integrity to qualify for the NRHP. Additionally, the authors concur with the 
findings of a previous evaluation of SLC-6. This previous evaluation deemed SLC-6 
ineligible for the NRHP because the complex was never fully completed, substantial 
questions remain about the soundness of its design, and it was never used for its intended 
purpose.' 

Due to the interrelated historical functions of several instrumentation support 
systems at the Western Range, and their direct contribution to operational missions of 
exceptionally important U.S. ballistic missile and space programs during their critical design, 
development, and testing phases, the authors propose the establishment of a Western Range 
Landbased Instrumentation Support Systems Historic District (: WRLISSHD). The proposed 
WRLISSHD is comprised of several Western Range landbased instrumentation sites at 
VAFB and several landbased instrumentation sites at VAFB satellite installations. These 
include the Western Range Control Center (Facility 7000), the AN/TPQ-18 Radar Facility 
(Facility 907), the AN/FPS-16 Radar Facility (Facility 178), the Large Aperture Optical 
Tracking Site (Facility 181), and two telemetry facilities (Facilities 81 and 86) at the 


Vandenberg Telemetry Receiving Site. 


Previously surveyed sites located at VAFB satellite installations that are eligible for 
inclusion in the proposed WRLISSHD are the AN/FPQ-6 Radar Facility (Building 18) and 
two telemetry structures (Buildings 22 and 40) at Pillar Point Air Force Station, California; 
the Deployment Mapping Instrument (ОМО telescope (Building 3) at the Anderson Peak 
Optical Site at Big Sur, California; and the Recording Optical Tracking Instrument (ROTI -- 
Building 21) at the Santa Ynez Peak Optical Tracking Site in California. Other Western 
Range instrumentation sites for which VAFB is responsible remain unsurveyed. Some of 


these sites may eventually be determined eligible for inclusion in the WRLISSHD. 


! Dames & Moore, Evaluation of Eligibility Space Launch Complex 6, Vandenberg Air Force 
Base, California (Berkeley: Dames & Moore, Inc, October 1994). 
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Introduction 


In 1991, Congress approved the Department of Defense (DoD) Appropriations Act 
(P.L. 101-511, Section 8120 104 Stat 1905) establishing the Legacy Resource Management 
Program (LRMP). The LRMP provided the DoD with an opportunity to enhance the 
management of stewardship resources on over 25 million acres of land under its jurisdiction. 


The goals of the program were:? 


1. To recognize that the fragile nature, endangered existence, and enormous 
variety of biological, geophysical, cultural, and historical resources require a 
comprehensive, interdisciplinary, and immediate response. 


2. To ensure that management and protection of biological, geophysical, 
cultural, and historical resources are integrated with other DoD activities, 
particularly military training, facilities planning, natural resources 
management, real property management, DoD’s history and museum 
programs, and public awareness. 


3. To seek new, innovative, cost-effective or proven ideas for DoD’s 
stewardship of natural and cultural resources. 


4. To undertake resource management activities not previously possible due 
to funding limitations. 


5. To encourage members of the broad community of professionals, 
scholars, and citizens, in both the public and private sectors, to participate in 
LRMP activities, projects, and meetings. 


6. To share information from LRMP activities with DoD installations/ 
activities and commands, other federal agencies, state agencies, and all 
interested groups and individuals. 


The LRMP executed its charter through nine separate legislative purposes. 
Beginning in FY 1991, the DoD initiated several hundred demonstration projects to test or 
develop field activities related to these legislative purposes. The goal of these demonstration 


projects was to obtain experiences from which recommendations for program changes could 
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be made. LRMP Task Areas were created to work in conjunction with the demonstration 
projects. 

The ninth legislative purpose of the Legacy Program was “to establish...a project to 
inventory, protect, and conserve the physical and literary property and relics of the 
Department of Defense, in the United States and overseas, connected with the origins and the 
development of the Cold War."^ This initiative was carried out by the Cold War Task Area. 
Among the activities carried out under the aegis of the Cold War Task Area were theme and 
context studies related to military activities during the Cold War, and surveys of existing 
Cold War historic properties in the United States and abroad. The Task Area intended these 
efforts to contribute information and suggest methodologies that DoD cultural resource 
managers canould use to develop criteria and procedures for identifying, evaluating, and 
protecting Cold War material culture in conjunction with the NHPA. 

The Cold War Task Area did not recommend that DoD necessarily physically 
preserve all of its sites, districts, buildings, structures, landscapes and objects that are deemed 
historically significant for their association with the Cold War. It did strongly suggest, 
however, that examples of such be considered for preservation. This may mean preserving a 
historical record pertaining to the building, structure, etc., instead of preserving the resource 
itself. According to the Task Area, some means by which this could be accomplished 
include traditional documentary research, conducting and collecting oral and video histories, 
and collecting measured drawings, film, videotapes and photographs. This would ensure 
that the scope of representative activities of the American military during the Cold War 
would be captured.? 

In addition to the activities of the Cold War Task Area, several Cold War Legacy 


demonstration projects were funded through the individual services. Some of these projects 


"United States, Department of Defense, Guidelines for Managing Your Demonstration Project. 
Legacy Resource Management Program. Office of the Deputy Assistant Secretary of Defense 
(Environment), April 1993. 

?The Task Areas integrate data and "lessons learned" from the demonstration projects and work 
towards incorporating derived concepts into DoD policies and programs. 

^Ninth Legislative Purpose, Legacy Resource Management Program, Report To Congress, 
September 1991. 
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focused on the inventory and evaluation of Cold War properties. To assist in these 
evaluations the Department of the Air Force, in June 1993, issued interim guidance on how 
Air Force installations should deal with their Cold War properties.° This guidance stressed 
compliance with Section 106 of the NHPA. The NHPA requires Air Force installations to 
determine which Cold War properties, if any, are eligible for listing on the NRHP and then 
consult with the State Historic Preservation Officer (SHPO) and the Advisory Council on 
Historic Preservation (ACHP) before these properties are altered, modified, or demolished. 

Also in June 1993, the Department of the Air Force selected VAFB as the site of a 
Legacy-funded inventory and evaluation of Cold War properties.’ VAFB was an ideal 
choice for such a project because the installation played a crucial role in the major military 
programs that shaped the character of the Cold War. VAFB is the only site where the United 
States’intercontinental ballistic missiles (ICBMs) were test-launched under operational 
conditions. In addition, thousands of missile combat and maintenance crews received their 
training at VAFB. The installation also served as a launch site for numerous critically 
important military satellites as well as civilian science and application satellites. The only 
other installation in the United States that rivals the Cold War significance of VAFB in terms 
of its contribution to the nation's ballistic missile and space programs is Cape Canaveral Air 
Station in Florida. 

VAFB currently maintains numerous launch complexes and support facilities, many 
still operational, that supported these and other Cold War-related missions. Many of these 
highly technical and scientific properties possess an exceptional degree of historic 
significance as a result of their direct contribution to operational missions of exceptionally 
important U.S. military programs carried out during the Cold War. Consequently, many of 


these properties are eligible for listing on the NRHP. 





°Center for Air Force History, Coming in from the Cold. Military Heritage in the Cold War. 
Report on the Department of Defense Legacy Cold War Project (Washington, D.C.: Department of 


Defense Legacy Resource Management Program, June 1994), 5-6. 

ерү. Paul Green, Interim Guidance Treatment of Cold War Historic Properties for U.S. Air Force 
Installations, (Washington, D.C.: HQ USA/CE, June 1993). 

"The Legacy Program funded the first two phases of the inventory and evaluation of VAFB's 
Cold War properties. 








The Air Force contracted the services of TSCRRC at USACERL to conduct the 
VAFB Cold War study. The purpose of the project is to identify and evaluate the NRHP 
eligibility of Cold War properties at VAFB. This research will assist the installation in 
complying with Section 106 of the NHPA. When completed, the study will provide the 
major basis for the development of one component of a Cultural Resources Management 
Plan (CRMP) for VAFB. The CRMP may include a Programmatic Agreement (PA) that 
provides specific guidance for VAFB regarding the management and treatment of its Cold 
War properties. 

Due to the size of VAFB and the number of properties to be evaluated, TSCRRC is 
conducting the inventory and evaluation effort in three phases. Phase One, represented by 
this report, includes an inventory and evaluation of Space Launch Complexes (SLCs) 1, 2, 
3, 4, 5, 6, 10, all 30th Space Wing Western Range radar, optical tracking, telemetry, 
command control and weather support facilities located at VAFB, and the Capehart 
Housing units located on North VAFB. Phase Two, scheduled to begin in 1995, will 
include the Minuteman facilities, the MX Peacekeeper facilities (including the Rail 
Garrison facilities), the NAVSTAR Ground Station and the Vandenberg Tracking Station 
(VTS), all located on North VAFB. Phase Three, scheduled to begin in 1996, will 
examine the Atlas, Titan, Bomarc and Blue Scout Junior launch facilities at North VAFB, 
and the former U.S. Coast Guard Lifeboat Rescue Station and Lookout Tower at South 
VAFB. 

This Phase One volume, entitled Inventory and Evaluation of Launch Complexes 
and Related Facilities at Vandenberg Air Force Base, California, includes a historic context 
discussing V AFB's unique role in the nation's key military programs conducted during the 
Cold War. These programs include the U. S. ICBM and intermediate range ballistic missile 
(IRBM) programs, as well as the nation's military and civilian space programs. This historic 
context provides the basis for the significance assessments found in this report. Following 
the historic context are individual evaluation reports of SLCs 1, 2, 3, and 10 at North VAFB, 
SLCs 4, 5, and 6 at South VAFB, various Western Range landbased instrumentation sites at 
North and South VAFB (including radar, telemetry, optics, command control, and weather 
facilities), and the General Electric Radio Tracking Station (GERTS) at South VAFB. These 
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individual evaluation reports include historical background of the individual sites, 
descriptions of individual facilities, and significance assessments (NRHP eligibility 
evaluations) of individual sites or facilities.” Also included as Appendix A of this volume is 
a historical overview and NRHP eligibility evaluation of the Capehart military family 
housing at VAFB.’ 

Military Cold War properties tend to be numerous and diverse in nature. Also, many 
are of a more recent nature (under 50 years of age) than properties typically listed on the 
NRHP. The National Register Criteria for Evaluation encourages nomination of recently 
significant properties only if they are of “exceptional importance."" The criteria, however, 
do not define exceptional. Consequently, there exists a vast difference of opinion as to 
which of the numerous military Cold War properties qualify as exceptionally important. A 
discussion of the criteria the authors used to evaluate the significance of Cold War properties 
at VAFB, and an explanation of how the authors applied these criteria can be found in the 
section of this report entitled “Significance Assessments." This section reviews the guidance 
offered by the Air Force, the ACHP, and the NPS in various publications. It is 
recommended that the reader consult this section before proceeding to other sections of this 
report. 

A list of the Cold War facilities and sites found eligible for listing on the NRHP 
during this Phase One effort and a summary of the authors’ assessments of significance can 
be found in the “Summary of Recommendations" section of this volume. 

Identifying historic Cold War properties at VAFB and evaluating their NRHP 
eligibility is an important first step in developing a plan that will assist VAFB and the 


California SHPO in making timely and efficient decisions regarding the installation’s 


*Research for this Phase One project included on-site investigations and photographic 
documentation, oral interviews with VAFB personnel, and research conducted at the VAFB History 
Offices (30th Space Wing History Office and the 14th Air Force History Office), Real Estate and Civil 
Engineering Offices at VAFB, the Washington National Records Center, Suitland Reference Branch, 
Washington, D.C., and the University of Illinois Library in Urbana-Champaign, IL. 

?TSCRRC contracted the services of the Center for Public Buildings, Economic Development 
Institute (located at the Georgia Institute of Technology, Atlanta, GA) to conduct the military housing 
survey at VAFB. 

"National Park Service, National Register Bulletin 22: Guidelines for Evaluating and Nominating 
Properties That Have Achieved Significance Within the Last Fifty Years (Washington, D.C.: U.S. 
Government Printing Office, 1991), 3. 
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compliance with the NHPA. The evaluations of Cold War properties at VAFB will provide 
the major foundation for the development of one component of a CRMP and/or a PA 
regarding the treatment and management of Cold War properties at VAFB. A well- 
developed CRMP and PA could expedite or replace the traditional Section 106 process and 
allow the installation to go forward with its mission while fulfilling its historic stewardship 


responsibilities in a timely and efficient manner. 
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Methodology 


According to National Register Bulletin 22: Guidelines for Evaluating and 


Nominating Properties that Have Achieved Significance Within the Last Fifty Years 


properties that have achieved significance within the last fifty years may be listed on the 





NRHP only if they are of exceptional importance or if they are integral parts of districts 
that are eligible for listing in the NRHP. Such properties must also retain sufficient 
integrity to convey their significance. 

All of the Cold War properties at VAFB and its satellite installations are presently 
under fifty years of age and therefore, must be deemed to possess exceptional importance 
to be eligible for listing on the NRHP. The first step in identifying exceptionally 
important Cold War properties is to identify the Cold War programs at an installation that 
are considered exceptionally important and then, as per Air Force guidelines,'' identify 
those properties that are specifically associated with operational missions. This would 
exclude from consideration such properties as base exchanges, general administrative 
buildings, family housing, maintenance shops, sewage treatment plants, etc. At VAFB, 
the exceptionally important Cold War programs are the various ballistic missile testing 
and training programs (e.g. Thor, Atlas, Titan, Minuteman, and Peacekeeper) that 
provided the United States with an operational nuclear missile force and the necessary 
support personnel. Other exceptionally important programs that VAFB has supported 
include the American military and civilian space programs. The military space program 
provided critical information to military and political leaders during the Cold War. Since 
the establishment of the National Aeronautics and Space Administration (NASA) in 
1958, the civilian space program has supported the military space program by sharing 
critical scientific information and technology. The civilian space program has also greatly 
expanded our knowledge of science and the universe. This knowledge, of course, is of 
significant value to the military. 

After identifying the exceptionally important Cold War programs and the 


properties associated with them, a distinction must be made regarding the nature of the 


И See Dr. Paul Green's Interim Guidance Treatment of Cold War Historic Properties for U.S. Air 
Force Installations (June 1993). 
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association or contribution of these properties to the operational missions. Some 
properties directly supported operational missions while other properties supported them 
in a secondary or complementary capacity. An example would be the distinction 
between a Minuteman launch facility and a Minuteman maintenance facility at VAFB. 
The Minuteman maintenance facility served primarily as a facility for mating 
components. Although this function was certainly important, it is considered to be of a 
secondary or complementary nature. The launch facility, on the other hand, directly 
supported Minuteman missions by serving as the primary staging ground for the various 
Minuteman weapon system testing programs. A Minuteman launch facility, because of 
the direct nature of its contribution to operational missions, better illustrates and offers a 
better understanding of the Minuteman program than does a maintenance facility. 
Properties that directly supported operational missions of exceptionally important Cold 
War programs at VAFB are themselves exceptionally important and therefore qualify for 
listing on the NRHP. 

Cold War properties that qualify for the NRHP based on distinctive physical 
characteristics (e.g. architecture or design) must retain those distinctive physical 
characteristics in order to meet the NRHP integrity requirement. Many Cold War 
properties however, qualify for the NRHP based on their historic function. In such cases, 
the properties must retain sufficient physical integrity to adequately convey a sense of 
their historic function to meet the NRHP integrity requirement. 

Properties evaluated in Phase One of this inventory deemed to possess 
exceptional importance include the various launch complexes that still retain sufficient 
integrity and the General Electric Radio Tracking Station.” The launch complexes 
served as the primary staging grounds for the critical operational testing phases of the 
Atlas, Titan, Minuteman, and Peacekeeper (MX) ICBM programs; others served as 
launch sites where exceptionally important military or civilian payloads were launched 
into orbit; still others served in both capacities. Also deemed exceptionally important are 


those properties that directly supported operational missions at these complexes by 


12 See Section 2.4 of this report for a discussion of the issue of integrity as it relates to Cold War 
properties. 
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collecting crucial data during the design, development and testing phases of the Cold War 
missile and space programs. 

Examples of properties associated with operational missions at VAFB whose 
contributions to the ballistic missile and space programs are deemed to be of a secondary 
or complementary nature include satellite spin test facilities, missile handling and storage 
facilities, payload processing facilities, meteorological and range safety facilities, and 
those support facilities not directly associated with the critical design, development and 


testing phases of the Cold War missile and space programs. 
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Historic Context 

Vandenberg Air Force Base, CA 
Cold War Properties Evaluation 
Phase I 


1. HISTORIC CONTEXT 


Vandenberg Air Force Base is located in Santa Barbara County approximately nine 
miles northwest of the city of Lompoc and about 130 miles northwest of Los Angeles. The 
installation is divided into North VAFB and South VAFB with State Highway 246 dividing 
the two. Scattered across VAFB are launchers for every type of American ICBM and 
complexes for launching space boosters, along with numerous support facilities in the form 
of maintenance shops, warehouses, office buildings, military housing, a long airstrip, and 
many other miscellaneous structures. In addition, numerous control, tracking, 
communications and weather facilities dot the landscape of both North and South VAFB. 

VAFB played a crucial role in the effort to safeguard the national security of the 
United States during the Cold War. The installation, originally known as Camp Cooke, 
began its existence as a World War II and Korean War Army training facility. In 1956, the 
Air Force chose Camp Cooke as the site for a new missile base and subsequently renamed 
the installation Vandenberg Air Force Base. VAFB was established as a missile testing base 
where missiles and supporting ground equipment could be tested under operational 
conditions. The Air Force also established VAFB as a training base for its operational 
missile combat and maintenance crews. All of the United States’ ICBMs have been flight 
tested at VAFB and thousands of men, including crews from the British Royal Air Force, 
received missile weapon system combat and maintenance training under operational 
conditions at VAFB. In addition to its tremendous contribution to the ballistic missile 
weapon system programs, VAFB also played a pivotal role in America's military space 
program during the Cold War. The installation is the only launch site in the United States 
where satellites can safely be launched into polar orbit. Numerous critically important 
military satellites, including most of this nation's surveillance and reconnaissance satellites, 


have been launched from VAFB. 


1.1 Camp Cooke 


When war broke out in Europe in 1939, the American leadership realized that if the 


United States were to be drawn into the conflict, the nation would find itself unprepared to 
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wage war. Therefore, despite a strong isolationist sentiment in the country, the military 
began taking steps to prepare for the possibility of war. One of the steps undertaken by the 
War Department was the hurried establishment of training camps. 

In 1941, the U.S. government acquired 92,000 acres along the California coast 
between Point Sal and Point Arguello. After selecting this land for use as a training site for 
infantry and armored divisions, the Army named the new base Camp Cooke in honor of 
Civil War General Philip St. George Cooke. While construction of barracks and various 
support structures at Camp Cook progressed, the United States entered World War II. 

During the war, the Army used Camp Cooke to train a wide variety of units, 
including armored, infantry, anti-aircraft artillery, combat engineer and ordnance units." At 
its peak, Camp Cooke consisted of a 1,500-bed hospital, fire stations, chapels, warehouses, 
theaters, recreational facilities, miles of paved roads, and railroad sidings. It even had a 
“mock city” used by the Army to train troops in urban combat techniques. In the later stages 
of the war, the Army established a prisoner of war (POW) camp at the base for detaining 
captured German and Italian soldiers." Eventually sixteen branch POW camps, housing 
8,700 war prisoners, were created. In addition to the POW camp, a maximum security Army 
Disciplinary Barracks was constructed on post property near the city of Lompoc. Known 
today as the United States Penitentiary, this facility was established in 1945 to house military 
prisoners from within the Army." 

After World War II, the Army deactivated Camp Cooke and placed the facility in 
caretaker status. Most of the camp was leased for agriculture and grazing at this time. When 
the Korean War broke out, the Army reactivated Camp Cooke to support infantry training. 
The Army deactivated Camp Cooke for a second time in 1953 when the fighting in Korea 
came to an end. Three years later, a special site selection committee chose the Camp Cooke 
area for the Air Force’s new operational missile testing and training installation. Camp 
Cooke soon became the site of one of the nation’s most important military installations 


during the Cold War. 


included among these were the 5th, 6th, 11th, 13th and 20th Armored Divisions, the 86th and 
97th Infantry Divisions, and the 2nd Filipino Regiment. 

"The POW camp at Camp Cooke was established in 1944. 

Бу T. Donohue, History of Vandenberg Air Force Base: From Cooke to Vandenberg, From Tanks 
to Missiles (Vandenberg Air Force Base, California: 1st Strategic Aerospace Division, n.d.), 3-4. 
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1.2 Cold War Background 
The seeds of the Cold War were sown during World War II when the United States 


and the Soviet Union found themselves allies in the fight against Nazi Germany. Though 
outwardly praising their Soviet partners, British Prime Minister Winston Churchill and 
President Franklin D. Roosevelt distrusted Soviet leader Joseph Stalin. As a result, when the 
United States began to develop the atomic bomb during the war, the Western leaders 
purposely withheld all information concerning the project from the Soviets.'^ Stalin also 
harbored a deep distrust towards the West. His attitude was not improved when the Western 
leaders delayed opening up a second front in Europe against Germany until 1944. A second 
front would have substantially reduced the pressure on the Soviets who were bearing the 
brunt of German aggression. 

Relations between the Soviet Union and the West quickly deteriorated at war’s end 
as each struggled to create a post-war world based upon their own political ideologies. 
Tensions between the countries reached a critical point in 1948-49 when the Soviet Union 
blocked access to West Berlin. Although a massive airlift campaign by the United States 
prevented war, the incident revealed the strengths and weaknesses of both countries. The 
Soviets held a substantial military advantage in conventional forces while the United States 
was the sole possessor of the atomic bomb. Leaders in the United States, faced with post- 
war budgetary restrictions, soon came to view nuclear weapons as a relatively inexpensive 
and politically acceptable means to offset any Soviet threat. Consequently, the United States 
began producing smaller, more powerful nuclear bombs while at the same time dramatically 
reducing its defense budget. 

In April 1949, the United States, Canada and ten west European countries joined 
together in a military and political alliance known as the North Atlantic Treaty Organization 
(NATO). Greece, Turkey and West Germany joined the ranks of NATO within the next six 
years. The NATO treaty provided for U.S. military assistance to Western Europe in the 
event of a Soviet-backed invasion. Though not explicitly stated, that assistance was 


understood to include the possible use of nuclear weapons. To fulfill its NATO 


'°The United States’ secret wartime project to develop an atomic bomb was known as the 
Manhattan Project. 
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commitment, the United States looked to its nuclear bomber force as a cheap and effective 
solution. The new B-36 intercontinental bomber could threaten targets deep within the 
Soviet Union from bases on United States soil. Although the United States viewed NATO 
as a defensive alliance, Soviet officials viewed NATO as an organization whose ultimate aim 
was to push the Soviet Union back to its pre-war position. The Soviets responded by creating 
an alliance of their own with the communist governments of Eastern Europe. This alliance 
was formalized in 1955 with the signing of the Warsaw Pact." 

The United States’ nuclear policy in the 1950s and 1960s was greatly affected by a 
number of developments. The first was the Soviet detonation of a nuclear bomb in August 
1949. 'This event ended the United States' nuclear monopoly and provided the impetus for 
the United States to develop the more powerful hydrogen bomb. Only a few months after 
the Soviet detonation, Mao Zadong's Red Army defeated the forces of Chiang Kai-shek, the 
United States' long time ally in China. Mao established the People's Republic of China the 
following year. When the Soviets consolidated their alliance with the Chinese, it appeared 
as if half a billion people had joined the enemy camp. These events prompted U.S. leaders 
to reassess the nation's defense policies. Greatly coloring that reassessment was a report 
known as NSC-68. NSC-68 portrayed the Soviet Union as a dangerous opponent armed 
with nuclear weapons and bent on world domination. Warning that the Soviet Union could 
have as many as 200 atomic bombs by 1954, the report urged an immediate build-up of the 
United States’ nuclear and conventional forces." 

The anxiety generated by the NSC-68 report was reinforced by the suspicion that the 
1950 invasion of South Korea by North Korea was undertaken with Soviet approval. 
Fearing that the Korean development might be a prelude to similar action in Europe, 
Congress drastically increased the U.S. defense budget. 

While the U.S.-dominated United Nation forces fought in Korea, America's efforts 
to create a hydrogen bomb proceeded rapidly. In November 1952, America's scientists 


detonated the world's first thermonuclear device at Eniwetok Atoll, paving the way for the 





"The Weapon of Choice. War and Peace in the Nuclear Age Series : program 2, produced by 
WGBH/Boston and Central Independent Television/England in association with NHK/Japan, 60 min., 
Annenberg/CPB Project, 1988, videocassette. 
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development of the hydrogen bomb. The explosion was 600 times more powerful than the 
bomb dropped on Hiroshima. For the moment, the nuclear balance shifted back in favor of 
the United States. Only forty or fifty such bombs would be needed to totally destroy the 
Soviet Union. 

Advantages gained by either side throughout the Cold War tended to be short-lived. 
The Soviet Union detonated its first hydrogen bomb only ten months after the United States. 
With both sides now possessing the hydrogen bomb, the Cold War acquired a new, and 
much more disturbing character. For the first time, two competing powers possessed the 
means to completely destroy the human race. 

Although both superpowers possessed the hydrogen bomb in the early 1950s, the 
United States maintained a strategic advantage in the form of a fleet of long range bombers. 
These bombers, loaded with hydrogen bombs, could deliver their deadly payloads to Soviet 
targets within two hours. Meanwhile, Soviet bombers were not yet capable of threatening 
the United States mainland. American military planners used this to their advantage. They 
reasoned that the best deterrent to a possible Soviet nuclear attack was the threat of a 
devastating retaliation visited upon targets within the Soviet Union. The Air Force Strategic 
Air Command (SAC) was the primary instrument for this policy, known as the policy of 
"massive retaliation". Soviet leaders, painfully aware of the American strategic advantage, 
initiated a massive military production campaign aimed at narrowing the strategic gap. It 
was not long before the Soviet Union was producing long-range bombers capable of 
reaching mainland United States targets with nuclear bombs." 

Concurrent with the effort to produce a fleet of long-range bombers, the Soviet 
Union also began to invest heavily in the development of long range missiles. By the mid- 
1950s, the Soviet's long range missile program began to pull ahead of U.S. efforts. In 
August 1957, the Soviets announced the launching of a multi-stage long range ballistic 
missile that had reached a “very high, unprecedented altitude" and claimed that this 


accomplishment would “make it possible to reach remote areas without resorting to a 


bid. 
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strategic air force.” Further proof of the advanced state of the Soviet missile program came 
on October 4, 1957 when one of their rockets placed the world's first man-made satellite, 
Sputnik, into orbit. The Soviets quickly followed this launch with an even more impressive 
launch. In November, a Soviet rocket placed the 1,120-pound Sputnik 2 satellite, carrying a 
live dog, into orbit. This launch had tremendous strategic implications. A booster that could 
carry a payload of comparable weight into space would also be capable of delivering a 
nuclear bomb to targets within the United States. Leaders in both countries realized that 
such a development would effectively offset the United States’ advantage in long range 


bombers. The age of the missile had arrived. 


1.3 Early U.S. Long Range Missile Program 


At the time of the Soviet Sputnik launches, the United States was involved in its own 
long-range missile research and development efforts. These efforts began in earnest directly 
after World War II. Although the military experimented with some crudely developed 
guided missiles during World War II, there had not been much interest in rocketry among 
United States military leaders until the Germans began firing their V-1 “buzz bombs" and V- 
2 rockets at Allied cities in the summer of 1944. Allied anti-aircraft batteries quickly learned 
to shoot down the slow-flying V-1. There was no defense, however, against the 3,500 mile- 
per-hour V-2. The German V weapons made it clear that missiles would revolutionize the 
future of warfare. Recognizing this, the different branches of the U.S. armed services 
scrambled to create their own missile programs, each hoping to gain future operational and 
deployment responsibility. 

Immediately after World War IL, the Army brought several hundred German 
engineers and scientists, including Dr. Wernher von Braun, to the United States during 
Operation “Paperclip”. The Army organized a team of these scientists at Fort Bliss, Texas to 
conduct studies concerning development of long-range surface-to-surface guided missiles. 
In an effort to refine the German V-2, these scientists began helping the Army test launch 
captured V-2 rockets at the adjacent White Sands Proving Grounds in May 1946. In 1951, 


2Сап Berger and Warren S. Howard, History of the Ist Strategic Aerospace Division and 
Vandenberg Air Force Base, 1957-1961, (Vandenberg Air Force Base, California: Headquarters, 1st 
Strategic Aerospace Division, April 1962), 8. 
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the Army moved the team to the Redstone Arsenal in Huntsville, Alabama, where they 
began to develop the Redstone missile.”' 

The Navy and Air Force also began their own missile programs in the 1940s. For a 
brief time, however, it appeared that a single national guided missile program might be 
established to eliminate duplication of effort among the services. The Army and Navy both 
favored such a development. But the Air Force (at that time still known as the Army Air 
Forces or AAF)” strongly opposed such a plan. AAF officials feared that a single program 
would jeopardize their chance of gaining sole responsibility for development and 
deployment of long range guided missiles.” A fierce interservice rivalry over control of 
guided missiles ensued as each service sought to define its role and mission. The ambiguous 
nature of guided missiles fueled the controversy. Army officials, for example, claimed that 
ground launched missiles were merely extensions of artillery and therefore the Army's 
responsibility. Air Force officials, on the other hand, claimed that missiles were simply 
"robot aircraft" or “pilotless aircraft" and therefore fell under the jurisdiction of the Air 
Force.” 

In an attempt to clarify the roles of each service branch and to reduce the waste 
resulting from a duplication of effort, Secretary of Defense Louis A. Johnson, initiated a 
review of the nation’s missile programs in 1949. The review resulted in the creation of a 
priority list of missiles to be developed and the assignment of a separate missile test range to 
each service branch. More importantly, the Air Force emerged from the review with “formal 
and exclusive” responsibility for developing long range strategic missiles and short-range 
tactical missiles. Even after the review, however, both the Army and Navy continued to 


conduct missile “studies” that eventually progressed to the development stage.” 


?'The Army began testing its Redstone rockets at Cape Canaveral in 1953. The Redstone, with a 
range of approximately 300 miles and capable of carrying a nuclear warhead, was employed in West 
Germany by U.S. troops in 1958 as part of the NATO arsenal. It was later employed as a booster during 
the nation's manned and unmanned space program. 

”The National Security Act of 1947 divided the military services into the three separate 
departments of the Army, the Navy, and the Air Force. 

Jacob Neufeld, The Development of Ballistic Missiles in the United States Air Force, 1945-1960 
(Washington, D.C.: Office of Air Force History, United States Air Force, 1990), 50-52. 

”Tbid., 82-93. 

?'Ibid., 55-56. 
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1.4 Cruise vs. Ballistic Missiles 


There are two basic types of long-range missiles: the aerodynamic cruise, or 
“winged” missile; and the more advanced ballistic missile. Cruise missiles, resembling 
unmanned airplanes (as the Air Force claimed they were), require oxygen to support engine 
combustion and are therefore restricted to the earth's atmosphere. The ballistic missile, on 
the other hand, carries its own oxygen source allowing it to travel beyond the earth's 
atmosphere. Faster and more effective than cruise-type missiles, ballistic missiles travel in a 
long arcing trajectory before striking their target. 

The AAF first began funding long range missile development studies in 1946. In 
January of that year, engineers from the Consolidated Vultee Aircraft Corporation (Convair) 
presented the AAF with two design proposals for a missile capable of carrying a 5,000 
pound warhead over a range of between 1,500 and 5,000 miles. One design was for a cruise- 
type missile and the other for a ballistic missile. AAF officials awarded Convair a study 
contract in April 1946.^ Headed by the Belgian-born engineer Karel Bossart, the Convair 
effort became known as Project MX-774. In order to collect the necessary data, Bossart 
gained permission to build ten test vehicles. Funding cutbacks soon forced Bossart to 
abandon the cruise missile design and concentrate solely on the ballistic missile design. 
Bossart and his team concentrated their efforts on improving the structural design and 
performance of the German V-2 rocket but continued funding cutbacks forced the 
cancellation of the program in July 1947. Even though funding for the project was 
terminated, the AAF allowed Bossart and his team to use their remaining unexpended funds 
to complete and flight test three vehicles. These flight tests, conducted at the White Sands 
Proving Grounds in New Mexico between November 1947 and May 1948, validated 
Bossart's design changes." Later ballistic missile programs benefited from information 
gained during this project. 

As a result of the drastic reductions in defense spending in the late 1940s, the Air 
Force was forced to decide between developing either cruise-type long range missiles or 


ballistic long range missiles. Air Force officials decided to pursue development of the cruise 


?6Tbid., 45. 
bid., 48-49. 
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type missiles on grounds that this type could become operational sooner than the expected 
ten-year time-frame necessary for the development of an operational ballistic missile.’ In 
the late 1940s and early 1950s the Air Force began to invest heavily in the development of 
the Snark and Navajo cruise missiles. 

When the Korean War prompted increased military spending in the early 1950s, the 
Air Force began to fund another long range missile study by Convair. This study, designated 
Project MX-1593, later became known as Project Atlas. The Air Force began funding 
further studies of the Atlas ballistic missile design in FY 1952. This funding, however, 
remained at a very low level as compared to the funds allocated to the Snark and Navajo 
cruise missile programs.” 

When United States’ armed services began developing long range missiles after 
World War II, it soon became apparent that the nation's existing ranges were inadequate to 
support missile test flights that could at times extend for up to several thousand miles. 
Realizing this, in 1946 the Department of Defense began searching for an adequate site for a 
long range missile proving grounds. A special selection committee eventually chose the 
Cape Canaveral area in Florida. The Department of Defense established Cape Canaveral as 
a joint services long-range missile research and development facility in 1950. Cape 
Canaveral became one component of a missile test range that included administrative 
headquarters at nearby Patrick Air Force Base, launch sites at Cape Canaveral, and 
downrange tracking facilities extending out into the Atlantic Ocean.? The Air Force, in 
charge of developing and administering the range, began extensive testing of its cruise type 
missiles at Cape Canaveral in 1950. 

Several important developments in the early 1950s significantly altered the United 
States approach to long range missile development. Soon after the U.S. detonated its first 
thermonuclear device in 1952 the Atomic Energy Commission (AEC) predicted that the 
production of smaller nuclear warheads with tremendous destructive potential would soon be 
feasible. Smaller, yet more powerful warheads would solve many of the problems 


associated with missile weight and would also eliminate the need for pinpoint accuracy. 


?"Ibid., 48. 
ыа. 241. 
This missile test range is known today as the Air Force Eastern Test Range. 
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This news, combined with intelligence reports indicating the Soviet Union was making 
significant progress in the development of long-range missiles and in the development of its 
own thermonuclear warheads, prompted a reexamination of the United States’ strategic 
missile programs. The Air Force convened a panel of leading U.S. scientists in 1953 to 
examine the Snark, Navajo and Atlas missile programs. Known as the Teapot Committee, 
the panel’s report, submitted in February 1954, contained recommendations for relaxing 
performance requirements for long-range missiles (based on the new, lightweight, high yield 
thermonuclear weapons) and accelerating the development of the Atlas ICBM.” These 
recommendations received the approval and support of high ranking civilian and military 
leaders during the following months. Air Force officials, and in particular Trevor Gardner, 
Special Assistant for Research and Development, began to campaign vigorously to convince 
Congress and the President of the urgency of ICBM development. These efforts paid off 
when President Eisenhower assigned highest national priority to the ICBM development 
program in 1955. Eisenhower also supported the Air Force in its bid to gain control of 
ICBM development. Although budget cuts by the Eisenhower administration in 1956-57 
temporarily slowed progress towards an operational ballistic missile, the launch of the 
Sputnik satellites in October and November of 1957 again focused attention on the United 
States ICBM program. Congress reacted by restoring national priority to the ICBM program 
and by increasing funds for ICBM development.” 


1.5 Air Force Ballistic Missile Development 


Air Force officials hoped to achieve operational capability with the Atlas ICBM by 
the end of the decade. As a hedge against failure in the Atlas program, however, the Air 
Force initiated a second ICBM development program, designated Titan, in 1955. By 1958, 
the Air Force began funding the development of yet another ICBM, this latest missile 
designated the Minuteman. The Minuteman ICBM was to be a smaller, more effective, 
three-stage, solid-fueled ICBM that would be relatively “cheap” to produce. 

As the pace of the Air Force ICBM program quickened, intelligence reports 


indicated that the Soviet Union would likely have a dangerous number of ICBMs armed with 


lNeufeld., 99-103. 
Тыа, 133-135. 
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nuclear warheads operational by 1960. Fearing the U.S. would not be ready to match that 
threat, Department of Defense officials decided that an IRBM should be developed and 
based in Europe to act as a stopgap measure until a sufficient number of American ICBMs 
became operational. After it was concluded that an IRBM with a 1,500 mile range could be 
developed in a relatively short time, the Joint Chiefs of Staff granted approval in 1955 for 
two IRBM programs - the Air Force Thor IRBM program and the Army/Navy Jupiter IRBM 
program. Both programs advanced simultaneously, in direct competition with each other.” 

In order to speed progress in its ballistic missile programs, the Air Force replaced the 
conventional sequential weapon system development pattern with a parallel approach later 
known as “concurrency”. The liquid-fueled Atlas, Titan and Thor missiles all would share 
many common components thereby reducing costs and speeding development time. 
Concurrency allowed Air Force personnel and contractors to develop and test different 
missile systems and different models of the same missile within a very narrow and 
overlapping timeframe. Research, development, testing, and production all proceeded 
simultaneously. The Air Force also worked towards readying missile sites, equipment, and 
crews concurrently with the development of the missiles." 

When the Atlas and Thor programs received top national priority, the Air Force 
initiated the construction of highly technical launch complexes at Cape Canaveral in 
preparation for the research and development portion of those programs. As research and 
development facilities, the complexes constructed at Cape Canaveral did not resemble the 
type of operational launch complexes that would be practical at field missile bases. 
Operational launch facilities needed to be less vulnerable to enemy attack while at the same 
time allowing for a quick launch reaction time. Since research and development facilities 
were not designed for this purpose, the Air Force began in 1956 to search for a site for an 
operational testing base where missiles and their supporting ground equipment could be 
developed and tested under operational conditions. The Air Force also wanted a base where 
missile combat and maintenance crews could be trained. A special site selection board 


evaluated nearly 200 sites before recommending Camp Cooke in June 1956. 


*Tbid., 143-148. The IRBM programs were assigned equal priority with the ICBM program in 
January 1956. 
*“Tbid., 122-23, 201. 
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1.6 New West Coast Missile Facility 


Camp Cooke was an ideal location for an operational missile testing installation. Its 
advantages included its size, remoteness, year-round fair weather, its access to an ocean for 
use as a test range, its proximity to the aerospace industry of southern California, and its 
existing military infrastructure.” Camp Cooke also had another important feature. Its 
unique geographic siting is the only location in the United States that offers a direct and safe 
flight path for polar-orbiting satellites. This had important implications for the United 
States’ military space program as most surveillance and reconnaissance satellites require a 
polar flight path to provide optimum coverage of the earth. Camp Cooke eventually became 
a major launch site for satellites that provided critical information to military and civilian 
officials in the United States during the Cold War. 

In 1957, the Secretary of Defense directed the Army to transfer the northern 65,000 
acres of Camp Cooke to the Air Force. The Air Force subsequently redesignated Camp 
Cooke as Cooke Air Force Base. The Army transferred the remaining southern portion of 
the former Camp Cooke to the Navy in 1958. 

The mission of the new west coast missile facility was to provide training for ballistic 
missile units, to support operational weapon system testing and to serve as a temporary 
operational ICBM base until others became operational. Support of space launches was a 
secondary mission of the installation.” The Air Force’s Air Research and Development 
Command (ARDC) and Strategic Air Command (SAC) shared responsibility for conducting 
ballistic missile and space launches. ARDC, later known as Air Force Systems Command 
(AFSC) initially managed Cooke Air Force Base. ARDC established the 392nd Air Base 
Group in April 1957. In the following months, the Air Force activated the 704th Strategic 
Missile Wing and 1st Missile Division and assigned them to Cooke Air Force Base. The Ist 
Missile Division, later renamed the Ist Aerospace Division or “1 Strad”, was responsible for 
training missile launch crews, supporting test launches, and maintaining tactical ballistic 


missile capabilities. When SAC took over as base host in January 1958, it acquired the three 





PVersar, Inc., A Historical Significance Assessment and Effects Determination of Space Launch 
Complex 3. Vandenberg Air Force Base, California, (Columbia, Maryland: August 18, 1992), 3-12. 
William S. Reed, *Vandenberg Trains USAF Missile Crews," Aviation Week. 26 October 1959, 
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ARDC base organizations. Later that year, the Air Force Ballistic Missile Division 
(AFBMD), a division of ARDC, established a field office at VAFB. The AFBMD 
eventually evolved into the 6565th Test Wing (Ballistic Missiles and Space Systems). The 
6565th Test Wing supported ballistic missile test launches and the space program at V AFB.” 

As Cooke Air Force Base prepared for its new mission, it was decided to rename the 
installation in honor of General Hoyt S. Vandenberg. As the Air Force's second Chief of 
Staff, General Vandenberg had been an early proponent of aerospace readiness. Formal 
dedication ceremonies held on October 5, 1958 officially redesignated the installation as 


Vandenberg Air Force Base.” 


1.7 Development of VAFB 


Ground-breaking activities at the new missile center began in May 1957 when 
VAFB was still known as Cooke Air Force Base. The Air Force committed over $178 
million for the initial improvements to the installation. Over $120 million went towards the 
construction of launch complexes while more than $32 million was spent on repairs and 
modifications to base support buildings and an airfield. Approximately $25 million was 
directed towards the construction of over 1800 Capehart homes to ease the severe housing 
shortage that developed as the base population increased.” 

The Corps of Engineers, having earlier gained valuable experience in missile base 
construction at Cape Canaveral, was the supervising construction agency responsible for 
converting the former Camp Cooke into a modern missile and space center. The Corps of 
Engineers worked closely with the AFBMD at Inglewood, California, and with civilian 
contractors, to rapidly complete missile and support facilities at VAFB.^ Initial construction 
at what is now referred to as North VAFB included seven Thor pads and six Atlas pads. By 


mid-1966, the Corps of Engineers had overseen the construction of eleven Atlas pads, four 


“Dames & Moore, Inc., Request for Determination of Eligibility. Atlas 576-G. Vandenberg Air 
Force Base, California, (Austin: Dames & Moore, Inc., 20 September 1993), 4; Jeffrey Geiger, The 
Heritage of Vandenberg Air Force Base, (Vandenberg Air Force Base, California: 30th Space Wing 
History Office, n.d.). 

Berger and Howard, 13. 

?Versar, 3-13. 

“The Corps of Engineers was responsible for the “brick and mortar" part of the launch complexes 
at VAFB (e.g. the construction of gantries, silos, and other technical facilities). Individual contractors and, 
in some cases, Air Force personnel, installed the instrumentation at new launch facilities. 
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Titan I silos, three Titan II silos, fourteen Minuteman silos, and two launch facilities for 


Bomarc missiles at North VAFB.^ 


1.8 The Naval Missile Facility at Point Arguello 


The size of VAFB increased by 20,000 acres in 1964 when the Navy transferred the 
Naval Missile Facility at Point Arguello (NMFPA) to the Air Force. The Navy had 
established the NMFPA and the Pacific Missile Range after receiving the southern portion of 
Camp Cooke from the Army in 1958. The Pacific Missile Range, planned as the nation's 
largest range, included an ocean test strip 500 miles long paralleling the California coast and 
extending 250 miles out to sea. The Naval Air Missile Test Center, located at Point Mugu, 
controlled both the range and the NMFPA. Although administered independently, the 
NMFPA and VAFB were closely linked from the beginning. The Air Force conducted 
extensive space launch programs at Point Arguello (from Navy-built complexes) while 
NMPPA personnel had access to many of the facilities at VAFB, including the housing 
resources." In addition, the Navy provided command and control for all launches from 
VAFB and the NMFPA until 1964. 

The Navy began conducting Terrier surface-to-air missile training exercises on 
slopes located in the northwest corner of the NMFPA in July 1958. While the Terrier 
training proceeded, the Navy awarded construction contracts in 1958 and 1959 for a 
radiosonde launching facility, a two-pad launch complex for the AEC, and an Air Force 
Atlas space booster launch complex (later designated SLC-3). The Navy awarded three more 
construction contracts in 1961 for an additional Air Force Atlas booster complex (later 
designated SLC-4), a probe launch complex (PALC-C), and a complex for the National 
Aeronautical and Space Administration's (NASA) Scout launch vehicle (later designated 


SLC-5).* 





4 


"The Bomarc was an anti-aircraft cruise missile built by the Boeing Company. Beginning in 
1966, the U.S. Navy launched Bomarc missiles from V AFB for use as high-speed targets for surface-to-air 
and air-to-air missile practice off the Southern California coast. 

“Warren S. Howard, History of the Ist Strategic Aerospace Division and Vandenberg Air Force 
Base, 1962-63, (Vandenberg Air Force Base, California: Historical Division, Directorate of Information, 
Ist Strategic Aerospace Division, February 1964), 21. 

“NASA opened a test facility at the NMFPA in 1960. 
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In November 1963, the Department of Defense announced plans to consolidate 
ICBM and satellite test ranges under the single management of the Air Force. Asa result, 
the Department of Defense ordered the Navy to transfer the real estate and logistic support 
functions of the NMFPA to the Air Force. When the Navy completed the transfer in July 
1964, the former NMFPA was incorporated into VAFB and became known as South VAFB. 
At the time of the transfer, the Air Force also assumed responsibility for the Pacific Missile 
Range, renaming it the Western Test Range.“ 

The Air Force increased the size of South VAFB by approximately 15,000 acres in 
1966 when it purchased a portion of the Sudden Ranch, located south of Point Arguello.“ 
This new acquisition became the site of SLC-6, the last major launch facility constructed at 
South VAFB. After earlier announcing plans for its Manned Orbiting Laboratory (MOL) 
program, the Air Force began construction of SLC-6 in 1966. SLC-6 was to be a launch 
complex for the Titan IIIM, the booster that was to place the MOL station into orbit. When 
the Department of Defense terminated the MOL program in 1969, the Air Force completed 
SLC-6 and then allowed the complex to sit vacant and unused until 1979. That year, the Air 
Force began modifying the complex to support Space Shuttle launches. Plagued by delays 
and technical problems, SLC-6 never actually supported a single space shuttle mission. For 
practical, political, economic, and safety reasons, the Department of Defense eventually 
canceled its plans for conducting West Coast Space Shuttle launches and abandoned SLC-6 
in 1991. 


1.9 IRBM Program at VAFB 


The initial mission of VAFB was to produce an operational Thor weapon system and 


to train Thor IRBM combat crews from Great Britain's Royal Air Force.“ The Thor 


"The organizational arrangement of the Western Test Range (WTR) changed several times over 
the years. In 1970, the WTR was inactivated and its function absorbed by the newly created Space and 
Missile Test Center (SAMTEC). The 6595th Aerospace Test Wing (ATW) was assigned to SAMTEC. 
SAMTEC and the 6595th were subsequently inactivated in 1979 with some elements of the 6595th 
reassigned to the newly created Western Space and Missile Center (WSMC). Several other command and 
name changes occurred over the next few years. Today the range is known as the Western Range and is 
designated as the 30th Space Wing (ITT Federal Services Corporation, Landbased Instrumentation 
Handbook. 30th Range Squadron, Vandenberg Air Force Base, 1994, 1-1-3, 4). 

“Dames & Moore, Inc., 20 September 1993, 5. 

“The Air Force RAF training mission was designated Operation “Emily”. 
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program was carried out with a sense of extreme urgency as the Air Force raced to produce 
an operational weapon system that would temporarily offset a perceived Soviet lead in 
ICBM production. In 1957, as the Air Force began conducting initial Thor IRBM R&D test 
launches at Cape Canaveral, the Corps of Engineers began construction of seven launch pads 
and three blockhouses for the Thor missile near Purisima Point at VAFB. Completed in 
1958, these facilities made up the complexes known today as SLC-1 (75-3), SLC-2 (75-1) 
and SLC-10 (75-2). 

The first operational Thor IRBM arrived at VAFB in August 1958. That same 
month, the first RAF students arrived at VAFB to begin Thor integrated weapon system 
training (IWST). In September, the Air Force activated the 392nd Missile Training 
Squadron (MTS) to conduct the Thor program at VAFB. While the first RAF students 
completed their classroom training, the 392nd MTS conducted the first launch from VAFB. 
This demonstration launch, designated Operation *Tune Up", occurred on December 16, 
1958." The following March, the 392nd MTS began conducting the "hardware" portion of 
the RAF IWST program at complexes 75-1 and 75-2." The first Thor launch conducted by 
an all-RAF crew occurred at Complex 75-2 on April 16, 1959 during Operation “Lion’s 
Roar”. 

The Thor IWST program continued at VAFB until 1960. When the program ended, 
SAC’s 392nd MTS had trained approximately 1,250 British missilemen and several hundred 
American servicemen as well.^ Although the Thor IWST program ended in 1960, Thor 
IRBM launches continued at VAFB until 1962. Since England did not have a suitable 
training area where Thor IRBMs could be test fired, RAF crews and Thor IRBMs stationed 
in England began returning to VAFB in 1960 and 1961 for additional practice training 
termed “Combat Training Launches" or CTLs. CTLs gave RAF crews a chance to 
demonstrate their skills and ensured that the Thor IRBMs in England were combat-ready.” 
The final RAF Thor CTL launch occurred in June 1962. 





"Berger and Howard, 20. 
"*'Ibid., 24. 

“Howard, 23-25. 
P'Berger and Howard, 26. 
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1.10 Operational IRBMs 


While the Air Force conducted its Thor program, the Army also made significant 
progress in its IRBM program. The Army developed the Jupiter at the Redstone Arsenal in 
Alabama and began test launching the IRBM at Cape Canaveral in March 1956. The 
Army’s first successful Jupiter launch on March 1, 1957 was also the nation's first successful 
IRBM launch. The Army fired a total of twenty-nine Jupiters from Cape Canaveral during 
the testing phase of the program. Meanwhile, the Navy was busy developing the United 
States’ third IRBM. The Navy had originally been part of the Army's Jupiter IRBM 
program. Navy officials initially hoped to convert the Army's Jupiter for use on its 
submarines but quickly concluded that the volatile liquid fuels of the Jupiter would be too 
dangerous aboard a submerged submarine. After withdrawing from the Jupiter project, the 
Navy received approval in 1956 to develop the solid-fueled Polaris missile. The two-stage 
Polaris was an intermediate range submarine-launched ballistic missile (SLBM) that could 
be fired from a submarine, whether surfaced or submerged. This weapon system included 
the nuclear-powered submarines capable of carrying and launching sixteen Polaris missiles. 
The Navy began testing the Polaris missile at Cape Canaveral in 1957.°' 

The United States’ IRBMs all became operational in 1959 and 1960. The Thor 
became the first American IRBM deployed in Europe when the Air Force turned over the 
first complete squadron to the RAF in June 1959.” Three more Thor squadrons became 
operational in England by the end of 1960. These missiles were under operational control of 
the British government, although the United States retained custody of the nuclear warheads. 
The consent of both governments was needed before the missiles could be launched. The 
United States’ second land-based IRBM, the Jupiter, was ready for overseas deployment by 
1960. The Air Force, opposed to the Jupiter program from the beginning, won responsibility 
for deploying the Army-developed IRBM. By mid-1962, the Air Force had two operational 


"Те Navy subsequently developed second and third generation SLBMs designated Poseidon and 
Trident. These SLBMs were more accurate than the Polaris and were capable of carrying multiple 
independently-targetable warheads. The Navy began testing the Poseidon in 1969 and the Trident in 1978. 
Both programs utilized Cape Canaveral facilities. 

?Neufeld, 224. Construction of Thor launch facilities began in England in 1958. 
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Jupiter squadrons located in Italy and one located in Turkey.” The Navy Polaris weapon 
system became operational in November 1960 and by the end of 1961, five Polaris fleet 
ballistic missile firing submarines were fully operational and on patrol.” 

Almost as soon as the United States’ land-based IRBMs became operational in 
Europe, the Air Force’s ICBMs became operational. This development rendered the IRBMs 
obsolete. The Atlas and Titan weapon systems became operational in late 1959 and mid- 
1960 and by November 1962, twelve Atlas and six Titan Squadrons were operational at the 
United States bases. Consequently, the Air Force began phasing out its European IRBM 
sites late in November 1962. The phase-out was complete by mid-1963.° The first 
generation Atlas and Titan ICBMs eventually followed the same path as the IRBMs, being 


replaced by the second generation Titan II and Minuteman ICBMs by mid-decade. 


1.11 Air Force ICBM Test Programs 


Originally the Air Force’s ICBM test program consisted of four categories, each 
corresponding to a distinct weapon system development phase. Category I consisted of 
subsystem and development testing. Category II involved subsystem and component 
integration tests. Category III testing, performed by the operational command, was aimed at 
finding remaining faults in a weapon system and determining the system’s reliability and 
performance characteristics. Category IV operational tests ensured that a weapon system’s 
readiness, accuracy, and reliability were being maintained.” The Air Force used these four 
test program designations prior to the institution by the Joint Chiefs’ of Staff of new ICBM 
designations in January 1962. Research and Development (R&D), Demonstration and 
Shakedown Operations (DASO), Operational Testing (OT), and Follow-on Operational 
Testing (FOT) replaced the former Category I-IV designations." SAC began using the new 


designations in mid-1963. 





Tbid., 225-227. Italian and Turkish missile combat crews received their training at the Redstone 
Arsenal and at Cape Canaveral. 

News Release “Polaris: U.S. Navy's Fleet Ballistic Missile,” Fact Sheet, n.d. 

‘Neufeld, 233. 

°Ibid., 217. 

?"Ibid., 231. The OT and FOT program designations changed again in 1970. Operational Phase I 
tests corresponded to OT while Operational Phase II tests corresponded to FOT (VAFB Launch Summary, 
1991, 57). 
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Generally, Air Force ICBMs received their initial R&D test launches (former 
Category I tests) at Cape Canaveral launch complexes. After these launches established the 
basic parameters of missile design, operations shifted to VAFB where Air Force crews 
conducted further R&D (generally corresponding to former Category II tests) and 
operational test launches. AFSC crews conducted VAFB's R&D programs. Besides 
establishing operational design, these R&D launches established the procedures for 
operating, repairing and maintaining a missile weapon system when it was deployed at field 
bases. After AFSC completed its R&D testing, the missile weapon system was turned over 
to SAC to undergo the operational test programs (DASO, OT and FOT). Operational testing 
at VAFB was aimed at developing and perfecting all aspects of the entire operational 
weapon system including the system components, the operational launch facility, the ground 
support equipment, the re-entry vehicle, and the performance of launch and maintenance 
crews. 

DASO test launches, like the former Category III tests, allowed engineers to locate 
and correct any weapon system shortcomings. Teams from field units frequently joined 
SAC crews at VAFB during the later DASO tests of each series. During OT and FOT 
programs, missiles and crews at operational SAC bases were removed from alert and 
transported to VAFB to conduct launches from VAFB complexes under operational 
conditions. These launches provided precise data concerning missile system reliability 
which in turn helped military planners develop the United States’ nuclear war plan. OT and 
FOT launches also provided an opportunity to evaluate the readiness of SAC's combat and 


maintenance crews.’ 


1.12 ICBM Programs at VAFB 


Since 1957, the various ICBM programs conducted at VAFB have been 
characterized by evolutionary advances in missile technology, deployment, survivability, 
accuracy, warhead potency, and reaction time. The first ICBM launch facilities at VAFB 
were above-ground gantry-type complexes. Subsequent ICBM programs utilized above and 


below-ground coffin-type launchers, silo-lift type launch facilities and eventually silo-launch 


Howard, 8-10. 
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facilities. The launch facilities at VAFB were prototype facilities, duplicating in every 
possible way the facilities constructed at operational bases. SAC used VAFB facilities to 
work out weapon system deficiencies before settling on the final configuration at field bases. 

SAC's initial ICBM crews received a significant portion of their training (termed 
ORT for "Operational Readiness Training") at VAFB operational launch facilities. The 
climax of ORT at VAFB was usually a live launch across the Western Test Range to an 
instrumented target in the Pacific Ocean. Besides providing important missile performance 
data, ORT launches helped SAC perfect operational ICBM launching and maintenance 
procedures.” ORT exercises declined at VAFB after SAC's initial missile crews received 
their training at VAFB. Once SAC's operational missile squadrons were manned with 
experienced men, they assumed the job of training replacement recruits. This freed up 


VAFB’s missile facilities for operational weapon system testing programs. 


1.12.1 Atlas 


The Air Force first began testing its liquid-fueled Atlas ICBM in June 1957 at Cape 
Canaveral. Several models of the Atlas, designated series A through F, evolved during the 
course of the Atlas program. Air Force personnel and contractors used the first three models, 
the A, B, and C series, to demonstrate the reliability of the Atlas missile systems and design 
at Cape Canaveral. The Atlas D, E and F series were tested at VAFB and eventually became 
operational ICBMs. 

VAFB’s first Atlas facility began to take shape in 1957 when the Corps of Engineers 
started construction of Complex 65-1 (also known as Atlas A, 576-A, and ABRES A). Built 
for the Atlas D ICBM, this complex featured three launch pads that shared a common 
blockhouse. Each pad contained a 135-foot gantry set on rails that rolled away before a 
missile was fired. Each pad also had a concrete launch and service building and a huge 
water-cooled flame bucket. A “Mod II" radio guidance station complete with radars, 
receivers and computers, was located to the east, away from the complex. 

The 576th SMS, activated in April 1958 to conduct VAFB's Atlas program, became 


the first operational crew to launch an Atlas ICBM. This demonstration launch took place at 


9«SAC Shapes Missile Force for Survival," Aviation Week, 20 June 1960, 106. 
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Complex 65-1 on September 9, 1959. The following month, the 576th placed the nation’s 
first operational ICBMs on alert at Complex 65-1. Maintained in an erect position in their 
gantries, these Atlas missiles were highly vulnerable to enemy attack. Nonetheless, they 
established VAFB as the United States’ pioneering operational ICBM base.‘ 

Subsequent Atlas facilities constructed at VAFB were designed to better protect 
missiles from an enemy attack. The second Atlas complex built at VAFB was Complex 65- 
2, a three-pad complex for Atlas D series missiles. Completed in 1960, 65-2 featured above- 
ground concrete coffins where missiles were maintained in a horizontal position. Crews 
raised the Atlas missiles in the coffins to a vertical position before launching. Atlas D 
complexes constructed at operational bases around the country were nearly identical to the 
65-2 launch complex at V AFB.“ 

The number of Atlas pads at VAFB swelled to eleven by 1962 as the Corps of 
Engineers completed Complexes 576-C, 576-D, 576-E, 576-F (OSTF-1) and 576-G (OSTF- 
2).? These Atlas ICBM training and test complexes were designed and constructed to better 
withstand the overpressure, ground shock, and radiation associated with a nuclear attack.” 
576-C and 576-F, constructed for the Atlas E ICBM, were prototype facilities for the Atlas E 
ICBM. Atlas E complexes at operational sites featured below ground coffins with sliding 
concrete doors. Although more secure in these underground complexes, the missiles 
contained within still had to be raised to a vertical position before launch. 576-G, 576-D and 
576-E, all completed in 1962, featured fully hardened underground silos employing elevators 
that raised the missile to the surface before firing.” This type of facility, known as a “silo- 
lift” facility, was built for the Atlas F ICBM. 

Instructors from the 576th SMS began conducting Atlas IWST (later called ORT) for 
crews from Warren AFB’s 564th SMS in February 1960. This training was similar to the 


Thor IWST training conducted earlier at VAFB. The main difference was the use of crew 





Berger and Howard, 27. 

°'Ibid., 35. 

@OSTF is an acronym that stands for Operational System Test Facility.Depending on what source is 
consulted, ‘OSTF’ is variously defined as an acronym for “Operational System Test Facility,’ ‘Operational 
Suitability Test Facility’ and ‘Operational Silo Test Facility.’ 


° Anthony Е. Turnhollow, A History of the Los Angeles District, U.S. Army Corps of Engineers, 
1898-1965, (Los Angeles: U.S. Army Engineer District, 1975), 303. 
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procedure trainers (CPTs), special equipment that simulated entire launches. Student combat 
crews proceeded to the CPTs after completing the classroom portion of their training. Atlas 
ORT also made use of VAFB’s operational launch facilities.” SAC crews conducted several 
operational Atlas launches from VAFB complexes during the course of the Atlas ORT 
program at VAFB. 

The early Atlas program at VAFB did not always go smoothly as several Atlas 
launches ended in failure when the missiles exploded in mid-flight. These failures prompted 
the Air Force to initiate Project “Golden Ram", an intensive joint study by four Air Force 
Commands and Atlas’ prime contractors. The goal of “Golden Ram" was to pinpoint faulty 
equipment, missile design, and operational and maintenance procedures associated with the 
Atlas weapon system. Three VAFB launches were an integral part of Project “Golden 
Ram," helping technicians eliminate many shortcomings in the Atlas weapon system. The 
last “Golden Ram" launch occurred in August 1961. The Atlas training program at VAFB 
ended in 1963 after preparing the nation's first Atlas ICBM crews for operational duty. 

VAFB's Atlas DASO test program, conducted by SAC crews, began in 1960 and 
continued through mid-1964. Several of the Atlas DASO launches supported the Army's 
Nike-Zeus research and development program, a project aimed at developing an anti- 
ballistic missile (ABM) system. Atlas “D” missiles launched from Complex 65-2 served as 
target vehicles for the Nike-Zeus program." By 1964, the Atlas ICBM was rapidly 
becoming obsolete as the more advanced Titan II and Minuteman ICBM weapon systems 
became fully operational. As a result, Atlas ICBM testing ceased at VAFB. The only Atlas 
activity after 1965 at North VAFB involved mainly Air Force ABRES test launches. The 
Air Force had initiated the ABRES (Advanced Ballistic Re-Entry Systems) program at 


“Dames & Moore, Inc., Request for Determination of Eligibility: Atlas 576-G. Vandenberg Air 
Force Base, California, (Austin: Dames & Moore, Inc., 20 September 1993), 6. 

Berger and Howard, 33-34. 

"^Tbid., 36. 

“Titan missiles launched from VAFB also eventually served as target vehicles in support of the 
Nike-Zeus program. 
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VAFB in November 1963. Utilizing Complexes 65-1 and 65-2, this program involved the 


launching of Atlas missiles in support of re-entry systems research.^ 


1.12.2 Titan 


The Titan program began at VAFB in 1958 when workers under the supervision of 
the Corps of Engineers began to dig holes for future Titan ICBM silos several miles north of 
the main cantonment area. The two-stage, liquid-fueled Titan ICBM, developed by the 
Martin Company, was superior to the Atlas in terms of range, speed, warhead, and other 
performance characteristics. The development of the Titan, however, initially lagged behind 
that of the Atlas. The Air Force downgraded the Titan program in favor of the Atlas in 1957 
because of the high cost of pursuing a dual approach to ICBM development." Air Force 
officials were split over the issue of whether to continue development of the Titan or to 
cancel the program altogether. Eventually, the Air Force decided to proceed with the 
program. President Eisenhower approved the plan to continue Titan production in December 
1958.” 

While the Air Force conducted initial Titan test flights at Cape Canaveral, the Corps 
of Engineers completed four Titan silos at VAFB by fall 1960. Three of the silos made up 
Complex 395-A. The launchers at 395-A were of the silo-lift variety and shared a single 
launch control facility. These facilities were nearly identical to the Titan ICBM facilities 
constructed at field bases, the only exception being that the control facility at 395-A 
contained twin rooms to accommodate more students." The fourth Titan silo, OSTF-8, was 
destroyed by an in-silo explosion on December 1960 as technicians were preparing for 
VAFB’s first Titan test launch. The explosion prompted several modifications to the 395-A 
silos before the next Titan launch was attempted.” 

After the modifications at 395-A were complete, an AFSC crew conducted the first 


successful launch of a Titan ICBM from a silo-lift facility. The launch on September 23, 





The ABRES program was a joint service effort to research, develop, and test reentry vehicles. 
The goals of the program were to investigate the physics of reentry, develop new materials and test new 
techniques for penetrating sophisticated defenses. 

Neufeld, 189. 

™Ibid., 190. 

"Berger and Howard, 46. 

7 Ibid., 49. OSTF-8 was not used again after the December explosion. 
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1961, designated “Big Sam," proved the practicality of the silo-lift concept. This 
achievement was important because construction of Titan launchers at field bases was 
already proceeding, even before the design had been test proven. The concurrency approach 
paid off when the *Big Sam" launch was successful. Only a few months passed before Titan 
launch complexes became operational at Lowry AFB near Denver, Colorado.” 

Titan classroom training for crews from Lowry AFB began at VAFB in March 1961. 
After the first launch at Complex 395-A, the 395th commenced ORT exercises using new 
Titan CPTs and the 395-A control center. The Titan ORT program ended at VAFB in 
August 1962. Afterwards, AFSC and SAC crews used Complex 395-A to conduct R&D and 
DASO Titan launches. Beginning in March 1963, several Titan ICBMs launched from 395- 
A served as target vehicles during the Army's Nike-Zeus ABM tests. 

The Titan II program at VAFB saw the construction of the first silo-launch facilities 
at the installation. Unlike silo-lift facilities, silo-launch facilities permit launching of the 
missile from within the silo itself, thus reducing the reaction time and decreasing the 
vulnerability of the missile. The first successful in-silo launch at VAFB occurred during 
Operation "Silver Saddle" on May 1, 1961. On that day, the 395th launched a Titan I from a 
silo launch test facility (SLTF), a prototype Titan II silo constructed in 1960. After the 
"Silver Saddle" launch, construction of Titan II silo-launch facilities began at VAFB and 
other U.S. missile bases. 

The Corps of Engineers completed three Titan II silos (395-B, C, and D,) at North 
VAFB in 1961. Each silo had its own launch control center. AFSC crews began conducting 
Titan II R&D test launches from these silos in February 1963. When the R&D program was 
completed, AFSC turned the 395-B, C, and D silos over to SAC's 395th SMS for Titan II 
operational testing. Titan II DASO launches began in July 1964 followed by Titan II OT 
launches in March 1965 and Titan II FOT launches in May 1966.“ 

The Titan II ORT program began at VAFB in August 1962 with maintenance teams 


conducting exercises at the SLTF, which earlier had been rebuilt into a training facility. The 


TH 
Ibid., 50-51. 
™\Vandenberg AFB Launch Summary (Vandenberg Air Force Base, California: Headquarters, 
Strategic Missile Center, January 1991). 
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initial Titan II combat crews (from Davis-Monthan AFB) received their training in CPTs at 


VAFB. By November 1963, all Titan II ORT exercises were completed. 


1.12.3 Minuteman 


The three-stage Minuteman ICBM was designed for deployment at hardened and 
dispersed sites. The missiles would be stored in underground, blast-proof silos where they 
could be fired from a distant control center at a moment’s notice.” An enemy would have to 
score a direct hit with a nuclear warhead to take out each Minuteman. The solid-fueled 
Minuteman ICBMs were more flexible and safer than the Atlas and Titan ICBMs.” They 
required less maintenance and were able to remain in their silos for a longer period of time 
without a degradation of their operational status. Minuteman ICBMs eventually became the 
backbone of the United States’ landbased nuclear deterrent force. Although Minuteman 
testing began at Cape Canaveral in February 1961, the program did not receive top priority 
status until the following month when Secretary of Defense Robert McNamara visited the 
Air Force ballistic missile complex in Los Angeles. Soon after his visit, McNamara 
accelerated the program." 

Several versions of the Minuteman ICBM evolved during the course of the 
Minuteman program. The Minuteman I, or Minuteman A, was the original missile. The 
Modified Minuteman I, or Minuteman B, incorporated substantial design improvements. 
The Minutemen II (Minuteman F) had a larger second stage engine and improved guidance, 
range, payload capability, and targeting flexibility. The Minuteman II was also less 
vulnerable to enemy attack than the two Minuteman I versions. The Minuteman Ш 
(Minuteman G) had an improved third stage engine, an advanced re-entry system, and was 


capable of carrying multiple independently targetable re-entry vehicles (MIRVs).” 


"The Air Force explored the possibility of placing armed Minuteman ICBMs aboard railroad cars 
in response to criticism from the Navy of the Minuteman's vulnerability to pinpoint attack. The Navy was 
promoting the invulnerability of its own mobile Polaris missile. The rail plan was eventually abandoned 
but the Air Force revived the concept later while searching for a basing mode for the MX ICBM. 

7° Although solid-fueled rockets were safer and more flexible than their liquid-fueled counterparts, 
liquid-fueled boosters continued to be used in the space program. This is because liquid-fueled boosters 
accelerate much slower after ignition than solid-fueled rockets, thereby placing much less stress on relatively 
delicate satellite payloads. 

"Neufeld, 237. 

7*«Minuteman III,” Background: United States Air Force, (Offut AFB, Nebraska: Headquarters 
Strategic Air Command, Directorate of Information, July 1973). 
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The construction of the first Minuteman facilities at VAFB, six silos and an 
underground control center, began among the Casmalia hills on North VAFB in 1961. 
These six silos were for the flight testing of Minuteman I (A and B) ICBMs. The Corps of 
Engineers oversaw the construction of two additional Minuteman I silos and six Minuteman 
II silos (complete with three launch control facilities) at North VAFB by the end of 1965. 
This brought the total number of Minuteman silos at V AFB to fourteen. 

The Air Force activated the 394th Missile Training Squadron to manage the 
Minuteman program at VAFB in July 1960. After receiving their training at Cape Canaveral 
and at contractor plants, instructors from the 394th began conducting Minuteman 
maintenance ORT for personnel from Malstrom AFB in July 1962. This training took place 
at VAFB's newly completed Minuteman facilities. ORT for Minuteman launch crews from 
Malstrom began the following August. This launch training utilized special Minuteman 
CPTs housed in a building at the main cantonment at North VAFB.” Minuteman 
maintenance ORT ended at VAFB in March 1963. At year's end, the only remaining ORT 
program at VAFB was the Minuteman launch crew training program.‘ 

The Minuteman and Titan II ICBMs were the first weapon systems to undergo all 
four categories of testing at VAFB. The decision by the Department of Defense to remove 
the Atlas and Titan I ICBMs from the operational inventory eliminated the need for their OT 
and FOT programs.” The Minuteman I (A and B) and II testing programs at УАЕВ 
proceeded concurrently throughout the early to mid-1960s. Minuteman I operational tests 
concluded in 1971 while Minuteman II operational test launches continued at VAFB until 
1987." 

The first Minuteman III ICBM received its initial flight test at Cape Canaveral on 
August 16, 1968. The following year, the Air Force began modifying seven of its 
Minuteman I silos at VAFB to fit the Minuteman III ICBM. Minuteman III R&D testing 
began at VAFB in April 1969. Minuteman III DASO testing began in August 1970 followed 


PBerger and Howard, 57. 

"The 4315th Combat Crew Training Squadron assumed management of VAFB's ICBM ORT 
activities from the 576th SMS, 394th SMS, and 395th SMS in June 1963 (1Strad Chronology, 1963). 

Тһе Atlas D and F ICBM OT programs both began in 1963, however, they were terminated after 
the decision by the Department of Defense. 
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by the OT program in March 1971 and ће FOT program in December 1972.°° Minuteman 
III FOT testing continues to the present at VAFB. The Air Force plans to continue flight 


testing Minuteman IIIs at a rate of seven per year up to the year 2004.** 


1.12.4 MX (Peacekeeper) 


The United States' latest ICBM, the MX or Peacekeeper missile, came to VAFB in 
the early 1980s. The MX program arose out of a need for a large, durable, highly accurate 
ICBM capable of carrying several independently targetable warheads. The 1972 Strategic 
Arms Agreement between the United States and the Soviet Union banned the United States 
from deploying additional ICBMs or SLBMs. With limits placed on the number of missiles 
the United States could deploy, top American officials began to focus instead on the 
development of a more effective missile that could replace the nation's older missile 
systems.” The new missile became known as Missile “X”. President Reagan later 
nicknamed the missile the *Peacekeeper". This large, highly accurate ICBM is capable of 
carrying up to ten independently-targetable nuclear warheads. 

The first MX site constructed at VAFB was Test Pad-1 (TP-1), an above ground 
canister-type launch facility built in 1982. The first MX “cold launch" at VAFB took place 
at TP-1 in June 1983. During a “cold launch", a missile is ejected from its canister by hot 
gases and does not ignite until it is about 100° above its launch site. Cold launching allows 
for the quick reuse of silos. The Air Force converted three Minuteman complexes at North 
VAFB (LF-02, LF-05 and LF-08) into MX development, test and evaluation launch sites in 
1985. Peacekeeper operational test launches began at VAFB in 1986 and continued into the 
1990s. 


8? Although Minuteman I operational testing ended in 1971, AFSC conducted numerous 
Minuteman B launches after 1971 at VAFB in support of various research programs. 

®>Vandenberg AFB Launch Summary. 

S «Strategic Forces: Minuteman Weapon System Status and Current Issues,” Report to the 
Chairman, Committee on Armed Services, House of Representatives, (Washington, D.C.: United Stated 
General Accounting Office, 1990), 5. 

Space and Missile Systems Organization: A Chronology, 1954-1979 (Los Angeles: 
Headquarters, Space Division, Office of History, 1979), 6. 

**Jeffrey T. Richelson, The United States’ Secret Eyes in Space: The U.S. Keyhole Spy Satellite 
Program (New York: Harper & Row, 1990), 119. 
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1.13 ICBM Deployment 


The Air Force activated a total of thirteen Atlas squadrons and six Titan I squadrons 
at missile bases nationwide by the end of 1962." However, by the time these squadrons 
were completely activated, the superior second generation Titan II and Minuteman ICBMs 
were becoming available. The Atlas and Titan ICBM squadrons were subsequently phased 
out in 1964 and 1965. The first Titan II complexes at Davis-Monthan AFB in Arizona were 
turned over to SAC in 1963. By the end of the year, the last of 54 Titan II complexes 
became operational. After some debate, Secretary of Defense Robert McNamara set the 
number of Minuteman ICBMs to be deployed at 1000. The first flight of the solid-fueled 
missiles was turned over to SAC at Malstrom AFB in Montana by the end of 1962. These 
missiles were standing on alert at the time of the Cuban Missile crisis. The first complete 
wing of Minuteman ICBMs, composed of three 50-missile squadrons, became operational at 
Malstrom AFB in July 1963. Four additional Minuteman I wingflights became operational 
by June 1965. 

Meanwhile, the Minuteman II became operational and the Air Force began activating 
squadrons of this improved missile at air bases late in 1965. The Minuteman force reached 
its planned strength of 1000 missiles in 1967 when Minuteman II ICBMs became 
operational at Grand Forks AFB (North Dakota) and Malstrom AFB.” 

In an effort to improve the effectiveness of its Minuteman force, the Air Force 
initiated the Force Modernization Program in 1964. Under this program, the Air Force 
began replacing all Minuteman I missiles with Minuteman IIs. The Force Modernization 
Program continued into the 1970s when the Air Force began placing its third generation 
Minuteman ICBM (Minuteman III) on alert at four western bases.”! 

The Air Force strategic ICBM arsenal, by July 1975, consisted of 54 Titan IIs, 450 
Minuteman IIs and 550 Minuteman IIIs. When the MX ICBM became operational in the 
mid-1980s, the Minuteman III force was reduced to 500 as the Air Force replaced 50 


""This total includes the 576th SMS and 395th SMS at VAFB. 
"Operational Titan II ICBMs were deployed at Davis-Monthan AFB, Arizona, McConnell AFB, 
Kansas, and Little Rock AFB, Arkansas. 
“Neufeld, 237. 
„Space and Missile Systems Organization: A Chronology, 1954-1979, 5, 357. 
Ibid., 5. 
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Minuteman IIIs with 50 MX missiles. The MX missiles were placed in modified 
Minuteman silos at Warren AFB, Wyoming." This land-based ICBM force formed one 
third of the SAC triad of strategic nuclear forces, along with SAC's long range bomber force 
and the Navy's submarine launched ballistic missile force. Elements of all three branches 
remained on 24-hour alert to deter any hostile attack on the United States or its allies. 

By the 1970s, the nuclear forces of the United States and the Soviet Union were 
fairly evenly matched. Both countries possessed enough missiles and nuclear warheads to 
completely destroy the other. A surprise attack by either country would bring deadly 
retaliation. This nuclear stand-off, a situation referred to as “mutually assured destruction" 
or “MAD,” served to deter any aggressive acts by one country towards the other. The 
survival of both countries, indeed the world, came to rely on the exercise of restraint on the 
part of both superpowers. Although the United States and the Soviet Union came close to 
war several times during the course of the Cold War, the reality of certain deadly retaliation 


prevented the superpowers from ever actually using their nuclear forces against each other. 


1.14 United States Space Boosters 


Besides acting in their capacity as nuclear-armed weapon systems, the United States’ 
long range missiles also had great potential as boosters for both military and civilian 
purposes. Only days after the Soviets launched the first Sputnik satellite, an Air Force 
Scientific Advisory Board urged the development of second generation ballistic missiles for 
use as space boosters as well as weapon systems. The committee established high priorities 
for the development of military satellite systems and the development of the Thor and Atlas 
satellite booster systems.” 

Once the reliability of the Thor and Atlas missiles was established in test flights, they 
were pressed into service in the military and civilian space programs. The same held true for 
the Titan ICBM. While the weapon system aspect of these programs continued to evolve, 


modified missiles were used to place military and scientific payloads into orbit beginning in 
?Numerous basing modes, some highly creative, were discussed for the MX ICBM. The Air 
Force seriously considered reviving the mobile rail car concept discussed earlier for the Minuteman ICBM 


before finally deciding to deploy the MX in modified Minuteman silos. Congress capped production of the 
MX at 50 until a secure basing mode could be developed. 
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1958. The first launch vehicles were merely modified ICBMs. Improved and standardized 
launch vehicles (SLVs) were eventually developed to increase performance and payload 
capacity. These improved SLVs enabled scientists to develop and deploy increasingly 
heavier and more sophisticated satellite systems. The Air Force and NASA developed a 
wide variety of standard upper stages for the Thor, Atlas, and Titan boosters including Able, 
Agena, Delta, Centaur and Burner (I and IT). 

Both the Air Force and NASA relied heavily on Thor, Atlas, Titan, Scout and later 
Delta launch vehicles for many of their varied space programs. Most United States space 
launches have been and continue to be conducted at Cape Canaveral and the Kennedy Space 


Center on the East Coast and at V AFB on the West Coast. 


1.15 United States Unmanned Space Programs 


The United States unmanned space program can be separated into two categories: 
civilian and military. These two categories are closely associated since new advances in 
aerospace science and technology usually have both civilian and military applications. The 
distinction between the two programs arose primarily out of the need to maintain a high level 
of secrecy in the military programs. The civilian programs., on the other hand, have been 
conducted in an atmosphere of considerable openness. 

Both the civilian and military space programs trace their official beginnings back to 
1955 when President Eisenhower announced that the United States would launch a small 
unmanned Earth-circling scientific satellite as part of the nation's participation in the 
International Geophysical Year (IGY).* While planning for the IGY late in 1954, the 
International Scientific Committee discussed satellite vehicles as a way of obtaining 
information about the upper atmosphere. The IGY provided a perfect opportunity for the 
United States to start a satellite program that would not appear to be motivated by military 
considerations. The reality, however, was that the United States military leaders were 


extremely interested in developing a military space program. Although the Air Force, Army, 


23 Roger A. Jernigan, Air Force Satellite Control Facility: Historical Brief and Chronology, 1954- 
Present, (AFSCF History Office, 1982), 2. 
"Тһе IGY extended from July 1957 to December 1958. 
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and Navy all had been conducting upper air research programs of varying magnitude, none 
of the services had initiated any major efforts to start a satellite program by the early-1950s. 

All three of the United States’ armed services began to devise plans for a satellite in 
1955 in conjunction with the IGY. By April, three separate plans had emerged. The first 
was a joint effort by the Army and Navy designated Project Orbiter. This plan called for 
placing a simple uninstrumented satellite into orbit utilizing an Army Redstone booster. The 
second plan was the Navy’s proposal to use their Viking rocket as the first-stage of a three- 
stage rocket. The Air Force plan recommended the use of an Atlas coupled with an 
Aerobee-HI second stage. 

Faced with these three plans, the Department of Defense set up a special advisory 
group to review the proposed satellite programs and to make recommendations. Although 
favoring the use of the Atlas, the committee eventually decided that the Navy program had 
the best chance of placing the most useful satellite into orbit within the IGY without 
interfering with the priority of ballistic missile development. As a result, the Navy was 
given permission to proceed. 

Designated Project Vanguard, the Navy satellite program experienced many 
problems, both technical and political. The Vanguard launch vehicle had not been 
adequately tested prior to this undertaking and frequently blew up on its pad. This was all 
the more embarrassing since the Vanguard program was being developed in the shadow of 
the successful Soviet Sputnik launches. After several highly publicized failures, the 
Vanguard team finally succeeded in placing a satellite in orbit on March 17, 1958.^ The 
three-pound Vanguard I satellite studied temperatures and upper atmosphere conditions 
while also revealing the earth to be slightly pear-shaped. Vanguard I, however, was not the 
United States’ first successfully launched satellite. That honor went to Explorer I, launched 
by an Army team working at a nearby Cape Canaveral launch pad. 

Even after the Department of Defense advisory group announced their official 
support for the Vanguard program, the Army continued to push its own proposed satellite 


program. Although the proposal was continuously rejected, the Army Ballistic Missile 


The Vanguard program was conducted at Complex 18 at Cape Canaveral, Florida. 
96€. үү. Scarboro, Twenty Years in Space: The Story of the United States' Spaceport, (Cape 
Canaveral, FL: Scarboro Publications, 1969), 155. 
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Agency continued to claim it could launch a satellite on only four months notice. Following 
the Sputnik launches and the series of embarrassing failures in the Vanguard program, the 
Secretary of Defense directed the Army to proceed with preparations to launch a scientific 
satellite using a modified Jupiter missile (known as Juno I). The Army team succeeded in 
placing Explorer I, the United States’ first artificial satellite, into orbit on January 31, 1958." 
After this successful launch, America's space program grew rapidly both in terms of money 


and priority. 


1.15.1 United States Unmanned Civilian Space Program 


The Explorer and Vanguard launches in 1958 signaled the beginning of the United 
States' space science program. From these pioneering scientific launches evolved programs 
to study the earth, the solar system, interplanetary space, the Moon, other planets and their 
moons, the galaxy, and ultimately the universe. Besides enormously expanding our pool of 
scientific knowledge, these efforts greatly contributed to the nation's effort to send men 
safely to the moon and back. Information gained from the United States’ various space 
science programs also has been applied toward practical ends, resulting in numerous 
application satellite programs. These application satellite programs have had a profound 
effect on the daily lives of a large percentage of the world's population. 

NASA is the primary Federal agency responsible for civilian space programs. Other 
agencies, such as the National Science Foundation, the Department of Defense, and the 
Smithsonian Astrophysical Observatory, have specialized or complementary roles. After the 
Soviet Sputnik launches, President Eisenhower assigned temporary responsibility for the 
U.S. space program to the Department of Defense. The Department of Defense 
subsequently established the Advanced Research Projects Agency (ARPA) in February 
1958. АКРА became, in essence, the first U.S. space agency. The Eisenhower 
administration, however, envisioned this as only a temporary measure. Eisenhower was 


hoping to reach an agreement with the Soviet Union that limited the use of outer space to 


Explorer I was launched from Complex 26 at Cape Canaveral, Florida. 
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peaceful purposes only. Realizing that a U.S. space agency headed by the military would 
jeopardize this goal, Eisenhower pushed for the creation of a civilian space agency.” 

The National Aeronautics and Space Act that became law on October 1, 1958 
established NASA as the primary U.S. space agency responsible for developing and carrying 
out a national space program. NASA was created with the expressed intent that its space 
program be directed toward peaceful pursuits. The new civilian agency was to carry out 
aeronautical and space activities except those associated with defense, which were the 
responsibility of the Department of Defense. In anticipation of conflicts between NASA and 
the Department of Defense, provisions were made for mediation between the two via the 
President and a newly formed National Aeronautics and Space Council.” 

Almost immediately, NASA initiated a National Launch Vehicle Program aimed at 
eliminating the proliferation and duplication of orbital launch vehicles. The successful 
program enabled NASA and the Department of Defense to turn to each other for launch 
services whenever a certain payload better fit the other agency's launch vehicle, regardless 
of who sponsored the launch vehicle. Due to security considerations, the relationship has 
been rather one-sided over the years. NASA has tended to share more information, and 
launch vehicles, with the Department of Defense and the Air Force than the latter two have 
been able to reciprocate.'” 

NASA's civilian unmanned space program consisted of both science and application 
satellite and space vehicle programs. Throughout most of the 1960s, these programs were 
under the direction of the NASA Office of Space Science and Applications. A 
reorganization within NASA in 1972 resulted in the separation of the science and application 
satellite programs with each given its own office headed by an associate administrator." 

Many of the missions in NASA's space science program were directly related to 
physics and astronomy. Although some of these missions were suborbital, involving 


sounding rockets and balloons, and others have traveled as far as the Moon, the majority of 


"Congress, House, Committee on Science and Technology, Subcommittee on Space Science and 
Applications, United States Civilian Space Programs, 1958-1978, report prepared by Science Policy 
Research Division (Marcia S. Smith and others), Congressional Research Service, Library of Congress, 
97th Congress, 1st sess., January 1981, Committee Print, 46-48. 

Ibid., 52. 

""Ibiq., 184. 





34 


Historic Context 

Vandenberg Air Force Base, CA 
Cold War Properties Evaluation 
Phase I 


NASA’s physics and astronomy missions have been Earth orbital. The orbital missions were 
especially rewarding to scientists because they allowed measurements to be taken of 
phenomena well above the reach of sounding rockets or balloons. Orbital missions also 
helped revolutionize astronomy by placing telescopes above the distortion caused by 
atmospheric turbulence and electromagnetic, infrared, and shortwave radiation." Explorer 
spacecraft and several more complex orbiting observatories, such as the Orbiting Solar 
Observatory (OSO), the Orbiting Astronomical Observatory (OAO), the Orbiting 
Geophysical Observatory (OGO) and the High Energy Astronomy Observatory (HEAO), 
provide NASA with its principal means of conducting long-term automated investigations of 
the Earth, interplanetary space in close proximity to the Earth, Sun-Earth relationships, and 


astronomical studies of the Sun, stars, and galaxies. 


Explorer missions, many of them 
undertaken with a significant degree of international cooperation, have been launched from 
both East and West Coast sites using a variety of launch vehicles. Launches in the Explorer 
series began in 1958 and have continued into the 1990s. NASA launched all of its orbiting 
observatories from Cape Canaveral complexes in the 1960s and 1970s. 

Major NASA programs involving investigations of distant interplanetary space, the 
Sun, the Moon, and the planets include Helios, Pioneer, Pioneer-Venus, Ranger, Surveyor, 
Lunar Orbiter, Mars, Mariner, Viking, and Voyager." In supplying scientists and 
technicians with invaluable information and images, the spacecraft associated with these 
programs have dramatically increased our knowledge and understanding of our solar system 
and beyond. 

Besides purely scientific programs, the United States unmanned space program has 
also encompassed a multitude of application satellite programs. Too numerous to list here in 
detail, these application programs include communication satellites, meteorological 
satellites, Earth resources and environmental monitoring satellites, ocean sensing satellites, 
geodynamic satellites, and navigation satellites. Application satellites have had a 


tremendous impact on modern life. They have linked together remote areas of the earth, 


'Tbid., 718. 

Tpid., 721. 

Та: 723: 

"9 Бог detailed descriptions of these programs, see United States Civilian Space Programs, 1958- 
1978 or A Summary of Major NASA Launches, October 1, 1958 - December 31, 1979. 
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exerted a lasting impact on the growth and application of the science of meteorology, and 
provided numerous new ways to examine and map the Earth and its oceans.'” Also, there 
has always been a close correlation between civilian and military application satellites, 
especially for communications, weather and geodesy. Application satellites characterized as 
"military" often provide useful information to the civilian sector while “civilian” satellites, in 
turn, often furnish important information to the military as well."* The United States 
application satellite programs, combined with the nation's space science programs, have 
revolutionized the way we see our world and the way in which we live in it. The United 
States unmanned civilian space program has truly been an endeavor of exceptional national 


significimportance. 


1.15.2 United States Military Space Program 


Speaking before a small group in March 1967, President Johnson stated: 


"[W]e have spent thirty-five or forty billion dollars on the space program. 
And if nothing else had come out of it except the knowledge we've gained 
from space photography, it would be worth ten times what the whole 
program has cost. Because tonight we know how many missiles the enemy 
has and, it turned out, our guesses were way off. We were doing things we 
didn't need to do. We were building things we didn't need to build. We 
were harboring fears we didn't need to harbor.”'” 


President Johnson's statement illustrates the exceptionally important role satellites 
have played and continue to play in the United States’ military strategic efforts. Satellites 
were used extensively by both the United States and the Soviet Union for military purposes 
during the Cold War. Of the 3,174 satellites orbited between 1957 and 1985, about 75 


percent were launched to support or enhance the performance of nuclear and conventional 


'®Eor information on specific civilian application satellite programs see United States Civilian 
Space Programs: Volume II, Application Satellites prepared for the Subcommittee on Space Science 
Applications of the Committee on Science and Technology, U.S. House of Representatives, 98th Congress, 
Ist session, May 1983. 

"For example, the Department of Defense's DMSP satellites regularly provide weather data to 
the National Oceanic and Atmospheric Administration (NOAA). Conversely, in March 1984, the NOAA's 
Landsat 4 earth resources satellite helped Department of Defense officials detect a Soviet ballistic missile- 
firing submarine testing equipment designed to smash through Arctic ice prior to underwater missile 
launch (see Burrows, supplemental photos). 
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weapons on earth. With the massive political changes in the former Soviet Union, the 
United States' military satellites continue to play a vital role in monitoring and preparing for 
developing international crises. 

Several types of satellites can yield useful, even vital, information to the United 
States armed forces. The most intriguing of these are reconnaissance-type satellites. First 
developed in the late 1950s, reconnaissance satellites help military officials determine the 
precise position of potential enemy targets, provide information on the kinds and 
characteristics of enemy weapon systems, watch for enemy missile launches, intercept 
enemy communication signals, determine ground and ocean conditions to aid in military 
planning, and monitor developments in parts of the world that may affect the United States 
and its allies. In addition to reconnaissance satellites, both meteorological and 
communication satellites also have useful military applications. By monitoring weather 
conditions, meteorological satellites provide information that could be useful in potential 
strategic bombing and missile launch scenarios. Communications satellites allow for better 
centralized command and control of armed forces.'” 

The early Vanguard and Explorer launches represent early efforts to place fairly 
primitive scientific satellites into orbit. The Department of Defense, however, gained 
valuable experience in satellite launch techniques as a result of these early efforts. Eager to 
build upon that experience, Department of Defense officials soon began planning the 
development of satellites that could be used specifically for military purposes. Although 
there had been interest among the armed services in developing reconnaissance satellites as 
far back as 1945, several obstacles delayed their development. Chief among these were the 
considerable technological challenges posed by achieving and maintaining orbit and the 
problems of data transmission. 

Initially, the development of military satellites did not receive a high priority because 
the focus of the Department of Defense was directed towards the development of operational 


long range missiles. By the mid-1950s, however, when it became clear that the Soviet Union 


"William E. Burrows, Deep Black: Space Espionage and National Security (New York: 
Random House, 1986), preface. 

'8Jasani Bhupendra and Toshibomi Sakata, Satellites for Arms Control and Crisis Monitoring, 
New York: Oxford University Press, 1987), 25. 

Ibid., 25-33. 
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would soon have numerous operational ICBM sites that posed a threat to the security of the 
United States, American leaders quickly realized the importance of identifying the 
characteristics and location of those weapon systems. A study by the Research and 
Development Corporation (RAND) in 1956, partially sponsored by the Central Intelligence 
Agency (CIA), recommended that the Air Force undertake “at the earliest possible date 
completion and use of an efficient satellite reconnaissance vehicle as a matter of vital 
strategic interest to the United States.” "° 

In response to RAND's study, the Air Force began calling for proposals from 
industry for the development of a photographic reconnaissance satellite. Two basic types of 
satellite systems were subsequently proposed. One was a “non-recoverable” radio-relay 
reconnaissance system in which television cameras aboard a satellite would photograph 
ground targets, store the imagery on tape, and then relay the images to ground receiving 
stations when the satellite passed close enough overhead. The second type of satellite 
featured a “recoverable” system in which a capsule loaded with exposed film would be 
ejected from its satellite and return to earth where it would then be recovered. The Air Force 
awarded the Lockheed Corporation a contract to develop both types of satellites in October 
1956. The project became known as WS-117L (Weapon System-117L)."" 

By 1958, the National Security Council assigned highest priority status to the 
development of an operational reconnaissance satellite. In November of that year, the 
Department of Defense announced plans for its WS-117L program, revealing that it would 
consist of three separate systems: DISCOVERER, SENTRY (later called SAMOS), and 
MIDAS. The first two were reconnaissance systems and the latter was a surveillance 
system.''* АП of these programs utilized УАЕВ (апа NMFPA) launch complexes. 

The DISCOVERER program was publicized as an effort to conduct biomedical 
experiments with mice and small primates, including injection into orbit, re-entry and 


recovery. Its main objective, however, was to serve as a cover for Project CORONA, a 


Burrows, 83. 

'Tbid., 84. The WS-117L project was code-named Pied Piper. 

'PRichelson, 26-29. William Burrows writes that in terms of technical intelligence collection 
“reconnaissance” and “surveillance” are not synonymous terms. Generally, reconnaissance involves 
pursuing specific information while surveillance entails passively and systematically watching for 
something to happen, such as a missile being fired. However, the terms are often used interchangeably. 
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classified effort to develop, test and operate a photographic reconnaissance satellite 
employing a recoverable capsule system.'^ The Air Force managed Ше DISCOVERER 
program while the CIA controlled Project Corona. DISCOVERER satellite launches, 
utilizing the Thor/Agena booster, began at VAFB (at SLC-1) in February 1959. 

The Air Force conducted Ше first thirteen DISCOVERER launches to test the 
feasibility of recovering a capsule ejected from a satellite. Discoverer XIV, launched August 
18, 1960, was probably the first U.S. satellite to be equipped with operational photographic 
reconnaissance equipment." It was also the first mission in which a capsule ejected by a 
satellite was successfully recovered in mid-air.''” This was accomplished by a C-119 Flying 
Boxcar aircraft on August 19, 1960. The capsule contained the first satellite photos of the 
Soviet Union, ushering in the age of spy satellites." ^ The DISCOVERER program 
continued until April 1964. Follow-on Corona missions continued until the spring of 1972 
and included a total of seventy-eight launches.'" 

The Air Force began the SAMOS reconnaissance satellite program soon after the 
DISCOVERER program began producing images of the Soviet Union. SAMOS (for 
Satellite And Missile Observation System) featured satellites that carried equipment capable 
of relaying images to the surface. It was envisioned that these satellites would eventually be 
able to provide maximum coverage of the Soviet Union with a quick transmission time." In 
reality, however, image resolution was always a problem and some have argued that the 


9 


pictures obtained by the SAMOS satellites were of questionable value." However, the 


SAMOS program did pave the way for the later development of sophisticated real-time 
reconnaissance satellites. 

The first SAMOS launch, attempted in October 1960 from PALC-1 (later SLC-3) at 
the NMFPA, was a failure. SAMOS 2 was successfully launched from PALC-1 in January 


'^Richelson, 27-30. 

"Tbid., 41. 

"Тһе capsule ejected from DISCOVERER XIII, launched on August 10, 1960, was actually the 
first man-made object recovered from orbit. DISCOVERER 13's capsule was successfully recovered by a 
Navy frogman after it splashed down in the Pacific Ocean on August 11, 1960. President Eisenhower was 
presented the flag carried by the capsule (Richelson, 39-40). 

"'Richelson, 43. DISCOVERER's camera photographed a suspected ICBM base at Plesetsk. 

Tbid., 59. 

Thid., 53. 

Burrows, 92. 
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1961. Subsequent SAMOS missions were conducted under increasingly tight secrecy.'” 
The SAMOS program concluded in November 1963 after a total of thirty launches." 

The MIDAS (Missile Detection Alarm System) program involved placing satellites 
equipped with infrared scanners into a geosynchronous orbit. This satellite was designed to 
detect Soviet missile launches and sound the alarm in case of attack. The first two MIDAS 
launch attempts, conducted in February and May 1960 at Cape Canaveral, ended in failure. 
The third launch attempt, conducted at PALC-1 at the NMFPA in July 1961, was a success. 
The booster for the launch was an Atlas/Agena." As a surveillance rather than a 
reconnaissance system, MIDAS became the first U.S. ballistic missile early warning satellite 
system. The DSP-647 satellite system, equipped with superior sensors, replaced MIDAS in 
the 1970s and 1980s.'? 

United States surveillance and reconnaissance satellite activities did not go unnoticed 
in the Soviet Union. On several occasions the Soviets complained bitterly about the 
satellites. In light of statements by the Soviets on the illegality of such activities and the 
increasingly credible threat to shoot U.S. reconnaissance satellites down, officials in the 
Kennedy administration decided to drastically curtail any official publicity concerning the 
United States’ military satellite programs. By 1962, all military launches were classified as 
secret. The national reconnaissance effort continued although henceforth it was conducted 
under the highest degree of official secrecy.'”* Government officials hoped that the black-out 
of these activities would make it much harder for the Soviets to pick out the military 
satellites from among the various other non-military application satellites the United States 


5 


was launching.'” In addition, the Kennedy administration hoped that if the Soviet Union 


was not unnecessarily embarrassed in front of the other nations of the world, Soviet officials 


would not complain as loudly about the United States’ satellite reconnaissance activity. "^ 


°Richelson, 52. 

?-Burrows, 91. 

2 Space and Missile Systems Organization: A Chronology, 1954-1979, 372. 

P Burrows, 195-198. DSP-647 satellites had the combined capabilities of spaceborn missile 
launch detection, nuclear test detection and meteorological functions for use exclusively by the military. 
DSP-647 satellites were launched between 1971 and 1982. 

2 After the launch of SAMOS 5 in December 1961, officials would no longer even admit the 
existence of the SAMOS project (Richelson, 53). 

®Richelson, 65. 

Burrows, 142. 
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Part of the new security arrangements implemented by the Kennedy administration 
included a new designation system for reconnaissance satellite systems. KEYHOLE became 
the code name used to refer to all such satellites. The various camera systems used on the 
satellites also became distinguished by KH designations (e.g. KH-1 for Keyhole-1). The 
SAMOS cameras were retroactively designated KH-1, KH-2 and KH-3 while the camera 
used in Project Corona was designated KH-4.'” KH satellites have become increasingly 
sophisticated over the years, utilizing top secret cutting-edge technology. Whereas the 
SAMOS satellites yielded resolutions of from twenty to about five feet, resolutions from 
today's KH-12 satellites, developed in the 1980s, may yield resolutions as a low as fifteen 


centimeters ог less.'* 


The KH-12 satellites also carry electronic equipment developed to 
monitor Soviet communications. ? 

By the mid-1960s, reconnaissance satellites were yielding a regular supply of 
photographs to officials in the military services and the CIA, allowing them to stay up to date 
with the latest Soviet military developments. In addition, by revealing that the Soviets did 
not have as many ICBMs deployed as U.S. officials had previously thought, reconnaissance 
satellite photographs were greatly responsible for dispelling fears of the much publicized 
“missile gap”. Reconnaissance satellites also proved invaluable in monitoring compliance 
with international arms treaties such as the 1963 Nuclear Test Ban Treaty and the Strategic 
Arms Limitation Treaty (SALT)."! 

Besides reconnaissance and surveillance satellites, the United States has launched 
several other types of satellites that have military applications. These include defense 
communication, weather, and navigational satellite systems. Some of the important non- 
reconnaissance military satellite launches of the late 1960s and 1970s include the Initial 


Defense Satellite Communication System (IDSCS) and the Defense Satellite 


'7Richelson, 66. William Burrows claims that the SAMOS satellites were only designated as 
KH-1s and that there is no record indicating the existence of KH-2s or KH-3s (see Burrows, 137). 

'8Jasani and Sakata, 28. 

Ibid. 

President Kennedy used the “missile gap” argument as a campaign issue in the presidential 
election of 1960. He charged that the Soviet Union was gaining a strategic advantage over the United 
States in ICBMs. In 1961, photographs recovered from the DISCOVERER satellites reduced the estimate 
of Soviet ICBMs from the hundreds previously thought to ten to twenty-five, thereby dispelling the missile 
gap notion (Richelson, 349). 
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Communications System (DSCS II and DSCS IID, the Tactical Communications Satellite 
system (TACSAT 1), the Fleet Satellite Communications system (FLATSATCOM), the 
Defense Meteorological Satellite Program (DMSP), and the NAVSTAR Global Positioning 
System (GPS) program. All but the DMSP and GPS satellites have been launched from 
Cape Canaveral or the Kennedy Space Center. The DMSP and the GPS satellites have 
utilized VAFB complexes. 

The DMSP and GPS satellite programs help address the perennial problems of 
weather and navigation. The DMSP system provides meteorological data to the entire 
Department of Defense. First developed in the 1960s, these weather satellites have been 
continuously improved over the years. At any one time there are normally two DMSP 
satellites, launched from VAFB, positioned in polar orbits about 450 miles above the earth. 
The DMSP system has allowed for much more accurate global forecasting, including the 
detection and tracking of tropical storms. The up-to-date weather data they provide supports 
military operational planning. The Department of Defense also regularly supplies DMSP 
weather data to the National Oceanic and Atmospheric Administration (NOAA).'” 

The GPS program provides navigation and positioning information to the military 
and to other users all over the world. Equipment installed in ships, planes, ground vehicles 
and now even in portable hand-held units, allows users to receive signals from satellites that 
pinpoint their position on the earth. Testing of the GPS began in 1978 and 1979 when four 
NAVSTAR satellites carrying special equipment were launched from SLC-3 at VAFB. 
Full-scale development of the system began in August 1979." When complete, the 
NAVSTAR program will have orbited twenty-one operational satellites and three orbiting 
spares. "* 

The military space program undeniably played a crucial role in the nation's strategic 
efforts during the Cold War. Satellites have kept the United States abreast of the qualitative 


and quantitative characteristics of the weapons systems deployed by potential adversaries. 


P'The Nuclear Test Ban Treaty, signed by the United States, Great Britain and the Soviet Union, 
prohibited nuclear testing in the atmosphere, in space, and under water. 
192$ расе and Missile Systems Organization: A Chronology, 1954-1979, 11-12. 
13377; 
Ibid., 12. 
^ Air Force Space Command, (Peterson Air Force Base, Colorado: Headquarters Air Force 
Space Command, May 1992). 
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This has helped the leaders within the United States government more accurately assess 
potential threats to the national security and has guided them in their policy deliberations. 
Perhaps more importantly, the military space program made a significant contribution to the 
maintenance of international stability, particularly between the two nuclear superpowers of 
the Cold War era. Arms control resolutions and treaties would have carried little weight had 
there not been satellites capable of accurately monitoring the degree of compliance among 
the signatory nations. In addition, by virtually eliminating the possibility of a surprise attack 
on the United States, reconnaissance satellites have dramatically reduced the possibility that 
any nation might be tempted to launch such an attack. Although many of the military 
launches conducted during the Cold War remain classified, it is clear that the military space 


program is of exceptional national importance. 
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2. SIGNIFICANCE ASSESSMENTS 


Section 106 of the National Historic Preservation Act of 1966, as amended, requires 
Federal agencies to identify and evaluate historic properties that are potentially eligible for 
the NRHP prior to proceeding with any undertaking that may effect those properties. 
Historic properties eligible for listing on the National Register that may be adversely effected 
by an undertaking are treated much differently than ineligible properties. Therefore, it is 
imperative that an accurate assessment of such historic properties be made. Accurate 
eligibility assessments are crucial not only for Section 106 compliance purposes but also to 
ensure that future installation planning activities are carried out in the most efficient manner. 
The purpose of this section is to discuss the various factors taken into consideration during 
the evaluation process of this project and to address some potential misunderstandings 
concerning the NRHP eligibility assessments contained within this report. 

A critical element in the Section 106 evaluation process is the development and 
understanding of the proper historic context or contexts of potentially affected properties. 
An awareness of the historic context provides perspective on the relative importance of the 
properties in question and allows for a fuller understanding of their particular roles and 
functions. The vast majority of VAFB’s historic properties achieved their significance 
during the period of the Cold War, a period generally recognized as referring to the years 
1946 to 1989." The Cold War era itself encompasses numerous related and frequently 
overlapping historic contexts. For example, the Cold War historic contexts relevant to the 
evaluation of VAFB's numerous Cold War properties include: 1) the United States’ long 
range missile development programs, including the American intercontinental and 
intermediate range ballistic missile (ICBM and IRBM) programs; 2) America's military 


space program; and 3) the American civilian (unmanned) space program. 


2.1 National Register Criteria 
The National Register criteria used to define significance are as follows: “The quality 


of significance in American history, architecture, archeology, engineering, and culture is 
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present in districts, sites, buildings structures and objects that possess integrity of location, 


design, setting, materials, workmanship, feeling, and association and: 


(a) That are associated with events that have made a 
significant contribution to the broad patterns of our history; or 


(b) That are associated with the lives of persons that have 
made a significant contribution to the broad patterns of our 
history; or 


(c) That embody the distinctive characteristics of type, period, 
or method of construction, or that represent the work of a 
master, or that possess high artistic values, or that represent a 
significant and distinguishable entity whose components may 
lack individual distinction; or 


(d) That have yielded, or may be likely to yield, information 
important in prehistory or history. 


In the past, to ensure that an adequate amount of time has passed to allow for proper 
historical perspective, an unofficial but tacitly accepted “50-year rule” has applied for 
nominations to the NRHP. Generally speaking, the nomination of properties under fifty 
years of age is discouraged unless such properties are demonstrated to be of exceptional 
importance or are an integral part of a district deemed eligible for the National Register." 
The National Register criteria do not explicitly define what is meant by the term 
"exceptional". National Register Bulletin 22, however, does state that this term may reflect 
"the extraordinary impact of a political or social event." Although covering a span of time 
that began less than fifty years ago, the Cold War clearly had an extraordinary political and 
social impact on this nation. It was unquestionably a period of exceptional importance in the 
history of the United States. Waiting fifty years before evaluating properties related to the 
Cold War would undoubtedly result in the loss of historically significant facilities that make 


important contributions to the understanding of the United States’ crucial Cold War efforts. 


"These dates correspond to the delivery of Winston Churchill's famous “Iron Curtain" speech 
and the destruction of the Berlin Wall. 

National Park Service, National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years, (Washington, D.C.: 
U.S. Department of the Interior, National Park Service, Interagency Resources Division, n.d.). 
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Due to the dynamic nature of installation missions and requirements, the physical loss of a 
historic Cold War property may be unavoidable. However, a comprehensive evaluation 
effort, undertaken before the loss of such facilities, will enable installations such as VAFB to 
take a leading stewardship role for the cultural history of the Cold War while also proceeding 
with their respective missions. 

According to National Register Bulletin 22, one indication that sufficient historical 
perspective exists for evaluating recent properties is the existence of scholarly research that 
addresses the historical circumstances associated with the properties. The Cold War 
contexts mentioned above are certainly well-represented among the historical literature. 
There is an abundance of works that examine the details and the impact of the United States’ 
long-range ballistic missile programs, and the U.S. unmanned space programs have been the 
subject of several recent scholarly works." The passage of time will certainly reveal more 
about the impact and significance of America's Cold War programs and efforts. 
Nevertheless, there appears to be enough currently available historical information and, 


therefore, according to National Register Bulletin 22, enough perspective to make 





responsible significance determinations about most of V AFB's Cold War properties. 


2.2 Cold War Criteria 
Because the generally accepted chronological framework for the Cold War is 1946 to 


1989, any property built during those years could technically be considered a *Cold War 
property." However, only properties achieving exceptional importance during the Cold War 


qualify for listing on the NRHP. Dr. Paul Green, in his Interim Guidance Treatment of Cold 





War Historic Properties for Air Force Installations (June 1993), has developed modified 
NRHP criteria, tailored specifically for Cold War properties. These criteria, henceforth 


referred to as the Cold War criteria, are as follows: 


Buildings, structures, objects, sites, or districts that possess 
exceptional value or quality in illustrating the Cold War heritage of 





These include: William E. Burrows, Deep Black: Space Espionage and National Security 
(1986); Bhupendra Jasani and Toshibomi Sakata (eds.), Satellites for Arms Control and Crisis Monitoring 
(1987), and Jeffrey T. Richelson, America's Secret Eyes in Space: The U.S. Keyhole Spy Satellite Program 
(1990). 
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the United States, that possess a high degree of integrity of location, 
design, setting, materials, workmanship, feeling and association and, 


(a) That are directly associated with events that have made a 
significant contribution to, and are directly identified with, or that 
outstandingly represent, the broad national pattern of United States 
Cold War history and from which an understanding and appreciation 
of those patterns may be gained; or 


(b) That are associated directly and importantly with the lives of 
persons nationally significant in the Cold War history of the United 
States; or 


(c) That represent some great idea or ideal of the American people 
(e.g., *Peace through Strength"); or 


(d) That embody the distinguishing characteristics of an architectural, 
engineering, technological, or scientific type specimen exceptionally 
valuable for a study of a period, style, method, or technique of 
construction, or that represents a significant, distinctive and 
exceptional entity whose components may lack individual distinction. 


2.3 Highly Technical and Scientific Facilities 
Historic Cold War properties are often highly technical or scientific facilities, many 


of which are still operational. The special nature of these facilities, as it pertains to 
determinations of historical significance, is discussed in the ACHP's 1991 publication 
Balancing Historic Preservation Needs with the Operation of Highly Technical or Scientific 
Facilities. This study focuses on: (1) properties of historic significance that are active 
research facilities involved in state-of-the-art research and development, and (2) active 
operational facilities engaged in programs supporting scientific or defense related missions. 
This study has particular relevance for significance assessments at VAFB since many of the 
historic Cold War properties at VAFB fit into the latter category. In offering guidance on 
applying National Register and National Historic Landmark (NHL) criteria to such 
operational facilities, the ACHP states that “most National Register and NHL criteria are met 


by the space program and astronomical research facilities under review" in that they have 
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been, and continue to be associated with “our quest for space and astronomical knowledge 


and the constant search for new horizons’”’.'*8 


2.4 Integrity 
Integrity is defined by National Register Bulletin 15 as: 


“[T]he authenticity of a property's historic identity, evidenced 
by the survival of physical characteristics that existed during 
the property's historic..period. If a property retains the 
physical characteristics it possessed in the past then it has the 
capacity to convey association with historical patterns or 
persons, architectural or engineering design and technology, 
or information about a culture or people." 


National Register Bulletin 15 states that integrity, as applied to historic properties, 
has seven aspects: location, design, setting, materials, workmanship, feeling, and association. 
In order to be regarded as retaining enough integrity to be considered eligible for listing on 
the NRHP a historic property must normally retain sufficient integrity in at least two of these 
qualities. It should be noted that retention of integrity does not necessarily mean that a 
property must be in an unchanged state. In fact, many of the exceptionally important Cold 
War properties at VAFB have undergone numerous changes and modifications over the 
years. This is due mainly to the dynamic nature of the Cold War programs that these 
properties supported and the fact that many of the properties are still operational. Most Cold 
War military programs, and certainly the ballistic missile and space programs, were 
characterized by constantly changing and advancing technology. Consequently, the 
properties that supported these programs often have undergone numerous modifications 
reflecting those technological advances. 

Many of the Cold War properties at VAFB that qualify for the National Register, 
however, are considered exceptionally important because of their historic function rather 
than their architectural or engineering design. Therefore, integrity of function becomes more 


important in these cases than integrity of design. These properties can demonstrate integrity 


P*Advisory Council on Historic Preservation, Balancing Historic Preservation Needs with the 
Operation of Highly Technical or Scientific Facilities, (Washington, D.C.: Advisory Council on Historic 
Preservation, February 1991), 30. 
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of function, despite modifications or changes, so long as they retain sufficient physical 
integrity to adequately convey a sense of their historic function. An example would be a 
launch complex that has been constantly modified over the years to accommodate new 
generations of space vehicles. Even though the launch complex probably does not retain 
integrity of original design, it can demonstrate integrity of function by retaining certain key 
components necessary to convey a sense of its historic function as a launch site supporting 
exceptionally important programs.'” This interpretation of integrity may initially appear to 
complicate the management of historic Cold War properties. In reality, however, it greatly 
simplifies it. Modifications or upgrades to operational historic Cold War properties not 
major enough to change the function of the property should be considered to have no adverse 
affect on the property, although some documentation of the changes might be recommended. 
In fact, documenting the evolutionary changes experienced by such properties presents a 
more accurate view of their fundamental nature and the extraordinarily dynamic nature of 
the U.S. Cold War research and development programs. 

Integrity of function would not apply for facilities that are found eligible for the 
NRHP based on their unique or exceptional architectural or engineering design. In those 


cases, integrity of design would take precedence. 


2.5 Balancing Historic Preservation Activities with Installation Mission Requirements 
The most important issue discussed in the ACHP’s 1991 publication is the need for 


balancing the preservation of important historical aspects of certain technical and scientific 
facilities with the continual need to operate and upgrade such facilities. The ACHP states 
that “no one would reasonably argue that active facilities should have their research 
endeavors curtailed, that they should be thwarted in their continuing need to upgrade or that 


they should be turned into museums.”'* The authors of this report agree with this statement. 


"In discussing modifications and changes to dynamic historic facilities, the Advisory Council on 
Historic Preservation (ACHP), in its 199] publication Balancing Historic Preservation Needs with the 
Operation of Highly Technical or Scientific Facilities, specifically refers to the many active NASA and USAF 
launch complexes that have been continually modified over time to support new generations of rockets. See 
also the discussion of "integrity of function" found in the Center for Air Force History's report, Coming in 
from the Cold. Military Heritage in the Cold War. Report on the Department of Defense Legacy Cold War 
Project (Washington, D.C.: Department of Defense Legacy Resource Management Program, June 1994), 
18-19. 








40Tbid., 10. 
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If a property is determined to be of exceptional importance, and therefore eligible for the 
NRHP, it does not necessarily follow that the property must be physically preserved or 
exempted from necessary modifications. Because VAFB is a dynamic, operational 
installation engaged in crucial defense-related and scientific activities, such a proposal would 
be highly impractical. Section 106 mandates that historic values be considered during the 
planning stages of projects. But with active facilities any decision concerning preservation 
requirements must always be weighed against current operational requirements. 

ACHP regulations implementing the 106 process emphasize the need for 
consultation between the responsible Federal agency, the SHPO, the ACHP, and other 
interested parties. This consultation is intended “to lead ultimately to agreement about how 
agency goals can be balanced with the protection of the historic properties at issue." The 
ACHP acknowledges that the decision concerning the worthiness of a property for 
preservation and the decision to actually preserve a property are sometimes two separate 


141 Although certain operational technical or scientific facilities may be deemed 


issues. 
eligible for the National Register, the ACHP states that most such facilities “are not viewed 
as candidates for preservation in the standard historic preservation sense." This may likely 
be the case with many or most of the historic Cold War properties on VAFB. The decision 
regarding the ultimate disposition of historic properties should be made during the mitigation 
stage of the Section 106 process. 

The most effective course of action to avoid or reduce adverse affects on historical 
properties would be to design undertakings so as to completely avoid affecting the property. 
This is, of course, rarely practical. There exist, however, a range of alternative mitigation 
measures that can be effective in preserving important information about historic properties 
while allowing an undertaking to go forward. The most common alternative measure is 
some form of recordation or documentation effort. Recordation efforts could include the 
compilation and archiving of relevant engineering drawing and diagrams, collecting and 
archiving historic and modern photographic or other audiovisual documentation, or 
preparing popular and technical histories using the Historic American Engineering Record 


(HAER) guidelines and standards published by the NPS. Other alternative mitigation 





Мт. 28. 
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measures suggested by the ACHP include: prominently displaying and describing the many 
scale models of historic structures, facilities, and hardware that some agencies, at least, 
appear to have in abundance; locating, cataloguing, and archiving technical printed materials 
for various scientific projects and programs; locating, preserving, and archiving film footage 
and data from selected scientific tests and research programs that relate to specific historic 
themes; providing increased support for museums associated with scientific and 
technological institutions; providing increased support for existing offices of agency 
historians and archivists; and finally, encouraging increased private and public participation 
in an effort to preserve America’s scientific and technological раз.“ 

One effective way for installations to comply with Section 106 and to expedite the 
decision-making processes is to pursue a Programmatic Agreement (PA) for the 
development and implementation of an installation Historic Preservation Plan. The ACHP 
suggests that “PAs, or other mechanisms, that provide for tailoring of the ‘normal’ Section 
106 process to the special needs of active, operational facilities should be pursued with 
relevant agencies." A well-considered PA can help an installation such as VAFB satisfy 
its Section 106 responsibilities for an entire program, rather than on a specific project-by- 
project or property-by-property basis. Such a PA for the numerous historic Cold War 
properties on VAFB would go a long way in helping the installation fulfill its historic 
stewardship responsibilities while also allowing the installation to go forward with its 
mission. 

This report is an effort to evaluate the NRHP or NHL eligibility of historic Cold War 
properties on VAFB. These evaluations are based solely on historical, architectural, and 


engineering criteria. As directed by the ACHP publication, Balancing Historic Preservation 





Needs with the Operation of Highly Technical or Scientific Facilities, these evaluations do 


not take into account factors such as the number of existing properties with similar 
characteristics or functions, nor the “representativeness” of the properties in question. 


Furthermore, the evaluation process does not take into account the current mission of VAFB. 


тыда, 24. 
IBTbid., 25, 54. 
Thid., 58. 
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These factors do not affect the eligibility of historic properties on VAFB.'? Factors such as 
the number of similar existing properties and the mission of VAFB, however, must be 
considered at the time when the evaluation process gives way to consultation about what is 
to be done with a specific historic property (the mitigation stage). These factors, therefore, 
should figure prominently in VAFB's preservation planning. Mitigation preservation 
measures concerning eligible historic properties on VAFB must always be weighed and 


balanced with the mission of the installation. 


Thid., 32. 
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3. SUMMARY OF RECOMMENDATIONS 


In this Phase One report of the evaluation of Cold War properties at VAFB, 
properties deemed eligible for the NRHP qualified in either one of two ways: as sites with 
contributing elements (e.g. a launch complex); or as contributing elements of a proposed 
Western Range  Landbased Instrumentation Support Systems Historic District 
(WRLISSHD). A complete listing of properties deemed eligible for the NRHP can be found 


at the end of this section. 


3.1 Historic Sites and Their Contributing Elements 


The sites at VAFB that TSCRRC identified as possessing exceptional importance for 
their direct contribution to operational missions of exceptionally important military or 
civilian Cold War programs are Space Launch Complexes (SLC) 2, 3, 4, 5 and 10 and the 
General Electric Radio Tracking Station (GERTS). Each of these historic sites is comprised 
of a number of individual structures and facilities, not all of which are considered 
contributing elements of those sites. National Register Bulletin 16A defines a contributing 
structure of a site as one that “was present during the period of significance, relates to the 
documented significance of the property, and possesses historic integrity or is capable of 
yielding important information about the period." "^ The significance of the SLCs at VAFB, 
as documented by this Phase One inventory and evaluation, relates to their historic function 
and to their direct contribution to operational missions of exceptionally important Cold War 
programs rather than to their original design. Therefore, the contributing elements of the 
SLCs at VAFB were determined to be only those deemed necessary to convey an 
understanding of their historic function. These contributing elements are the primary 
launching facilities and support systems. Properties such as administrative buildings and 
technical support structures are not considered contributing elements. 

The significance of the GERTS at VAFB lies both in its unique engineering and 


technological features and its direct contribution to operational missions of exceptionally 


меа. 16. 
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important Cold War programs. Therefore, the three facilities that comprise the site are all 


considered contributing elements. 


3.2 Recommendation for the Establishment of a NRHP District 
National Register Bulletin 15 defines a NRHP historic district as “a significant 


concentration, linkage, or continuity of sites, buildings, structures, or objects united 
historically or aesthetically by plan or physical development." The bulletin further states that 
"the identity of a district results from the interrelationship of its resources, which can convey 
a visual sense of the overall historic environment or be an arrangement of historically or 
functionally related properties. For example, a district can reflect one principle activity . . . 
or it can encompass several interrelated activities." Based upon the close historical 
interrelationship of several support systems at the Air Force Western Range, TSCRRC 
proposes the establishment of a Western Range Landbased Instrumentation Support Systems 


Historic District ( WRLISSHD). 


3.2.1 Western Range Landbased Instrumentation Support Systems Historic District 
(WRLISSHD) 


The Air Force's Western Range extends off-shore west from VAFB to the middle of 
the Indian Ocean. The Department of Defense originally established the range in 1958 as the 
Pacific Missile Range with the Navy as its executive agent. The range obtained its present 
designation after the Navy transferred administrative control over to the Air Force in 1964. 
Established to support ballistic missile, space, and aeronautical operations, the Western 
Range at present encompasses a network of instrumentation sites located at VAFB, Pillar 
Point Air Force Station, Anderson Peak, Santa Ynez Peak, Laguna Peak (all in California), 
and Kaena Point and Wheeler Air Force Base, both in the Hawaiian Islands. Western Range 
instrumentation support systems include tracking and surveillance radars, optical tracking 
systems, downlink telemetry systems, command transmitter systems, control centers, and 
weather systems. These systems engaged either in data acquisition functions used for real- 
time displays and post-operation data analysis or in range safety functions. The Western 


Range instrumentation support systems have provided critical support to the numerous 


National Park Service, National Register Bulletin 15: How To Apply the National Register Criteria 
for Evaluation, (Washington, D.C.: U.S. Government Printing Office, 1991), 5. 
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ballistic missile and space missions originating at VAFB throughout the Cold War era. The 
data collected by these systems provided essential information to the engineers and 
technicians who worked towards perfecting the various weapons systems crucial to the 
defense of the United States. Top U.S. military planners also used the information gathered 
by these systems to develop planning factors for the nation’s nuclear war plan. 

Air Force interim guidance for the treatment of Cold War properties specifically 
mentions several Western Range instrumentation sites (e.g. Oak Mountain telemetry and 
Tranquillon Peak radar) as appearing potentially eligible for the NRHP.'* Since this 
guidance was issued, several cultural resource evaluations of Western Range instrumentation 
sites have been conducted. Science Applications International Corporation (SAIC) has 
evaluated the AN/TPQ-18 radar facility at South VAFB (April 1994), the Santa Ynez Peak 
optical site (April 1994), the Anderson Peak optics site (Draft-March 1995), and the Molokai 
High Frequency Receiver Site at Molokai Island (Draft-March 1995). SAIC concluded 
that although the AN/TPQ-18 radar facility, the two optical sites at Santa Ynez and 
Anderson Peak, and a monocone antenna at Molokai, are not eligible individually for the 
NRHP, they are eligible as contributing elements to a potential Western Range 
instrumentation district. ^? 

The Western Range support systems comprise a concentration of facilities related 
functionally and historically. They display an interrelationship that conveys both a visual 
and historical sense of the range activities they supported. The proposed discontiguous 
WRLISSHD encompasses the historic Air Force Western Range landbased instrumentation 
support facilities located at VAFB, and VAFB satellite installations, that directly supported 
operational missions of exceptionally important Cold War space programs as well as 
exceptionally important Cold War ballistic missile programs during their critical design, 


development, and testing phases. Properties providing direct support are defined as those 





Green, Interim Guidance Treatment of Cold War Historic Properties For U.S. Air Force 
Installations, June 1993), Section 11.3. 

'®For full bibliographic citations of these reports, see Bibliography under Cole, Alexandra С. 

?The specific properties at each of the sites found eligible by Ms. Cole are the Command Control 
Transmitter 4 (Building 14), AN/FPQ-6 Radar Facility (Building 18) and two telemetry structures (Buildings 22 
and 40) at Pillar Point Air Force Station, California; the Deployment Mapping Instrument (DMI) telescope 
(Building 3) at the Anderson Peak Optical Site at Big Sur, California; and the Recording Optical Tracking 
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involved in the acquisition of data during missile test launches. Properties that supported 
missions at the Western Range in a secondary capacity, such as weather systems, 
surveillance radar systems, communication antennas, and command control transmitter sites 
are not considered eligible for the NRHP as contributing elements to the proposed 
WRLISSHD. 

The contributing elements of the proposed WRLISSHD qualify for the NRHP under 
Cold War Criterion A (“directly associated with events that . . are directly identified with . . . 
the broad national pattern of United States Cold War history") and NRHP Criterion C (“that 
represent a significant and distinguishable entity whose components may lack individual 
distinction"). The contributing elements of the proposed WRLISSHD located at VAFB are 
the Western Range Control Center (Facility 7000), the AN/TPQ-18 Radar Facility (Facility 
907) on North VAFB, and the AN/FPS-16 Radar Facility (Facility 178), the LA-24 Tracking 
Telescope (Facility 181), and two telemetry structures (Facilities 81 and 86) at the 
Vandenberg Telemetry Receiving Site on South VAFB. Contributing elements of the 
proposed WRLISSHD located at VAFB satellite installations are the AN/FPQ-6 Radar 
Facility (Building 18) and two telemetry structures (Buildings 22 and 40) at Pillar Point Air 
Force Station, California; the Deployment Mapping Instrument (DMI) telescope (Building 
3) at the Anderson Peak Optical Site at Big Sur, California; and the Recording Optical 
Tracking Instrument (ROTI -- Building 21) at the Santa Ynez Peak Optical Tracking Site in 
California.. 

Facilities that supported missions at the Western Range in a secondary capacity, such 
as weather systems, surveillance radar systems, communication antennas (e.g. the monocone 
antenna at Molokai), and command control transmitter sites are not considered eligible for 
the NRHP as contributing elements to the proposed WRLISSHD."' Other Western Range 
instrumentation sites for which VAFB is responsible remain unsurveyed. Some of these 
sites may eventually be determined eligible for inclusion in the proposed WRLISSHD. 

The period of significance of the proposed WRLISSHD is 1958 to 1972. This period 


encompasses the critical design, development, and testing phases of the Thor, Atlas, Titan, 


Instrument (ROTI - Building 21) at the Santa Ynez Peak Optical Tracking Site in California; and the monocone 
antenna at Molokai. 
P! As per Section 12.1 of Dr. Green's 1993 guidelines. 
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and Minuteman programs. The basic missile system technology for all U.S. intercontinental 
ballistic missiles (ICBMs) was perfected during the operational testing (OT) phases of these 
programs. The first test launch of an operational ballistic missile by the United States 


occurred in 1958, while the Minuteman III OT program ended in the last months of 1972. 
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3.3 Summary List of Properties Deemed Eligible for the NRHP -- Phase One 


Contributing Elements of Space Launch Complex 2 


The following facilities are eligible for the NRHP under Cold War Criterion A as a result of 


SLC-2's historic function as a launch complex that directly supported operational missions of 
exceptionally important Cold War programs. 





SLC-2 West 
1622 Blockhouse 
1623 Mobile Service Tower 
1662 Tank Farm 
1623A Trailer Shelter 
Electric Cableway 
Fixed Umbilical Tower 
Flame Bucket / Flame Trench 
Fuel Propellant Transfer Unit 
Fuel Prop. Transfer Unit Pond 
Fuel Tank Revetment 
LOX Tank Revetment 
Oxidizer Propellant Transfer Unit 
Water Valve Pit 


Contributing Elements of Space Launch Complex 3 


The following facilities are eligible for the NRHP under Cold War Criterion A as a result of 


SLC-3's historic function as a launch complex that directly supported operational missions of 
exceptionally important Cold War programs. 





SLC-3 East 
75] | Launch and Service Facility 
Retention Basin and Deluge Channel 
Mobile Service Tower and Umbilical Mast 


SLC-3 West 
770 Launch and Service Facility 
Mobile Service Tower and Umbilical Mast 
Retention Basin and Deluge Channel 


SLC 3 (Shared Facilities) 


763 Launch Operations Facility 
766 Launch Vehicle Support Facility 
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Contributing Elements of Space Launch Complex 4 


The following facilities are eligible for the NRHP under Cold War Criterion A as a result of 


SLC-4's historic function as a launch complex that directly supported operational missions of 
exceptionally important Cold War programs. 





SLC-4 East 
713 Payload Fuel Trailer Pad 
714 Fuel Vapor Incinerator Pad 
715 Launch Service Building 
716 Fuel Holding Area 
722 Oxidizer Holding Area 
726 Oxidizer Scrubber 
Umbilical Tower 
Blast Duct / Deluge System 
Launch Mount 
Mobile Service Tower 


SLC-4 West 
733 Fuel Holding Area 
Fuel Vapor Incinerator 
736 Oxidizer Holding Area 
Oxidizer Vapor Burner 
738 Launch Service Building 
Launch Mount 
Blast Duct / Deluge System 
Umbilical Tower 
Mobile Service Tower 


SLC-4 (Shared Facilities) 


730 Launch Operations Building 
8510 Remote Launch Control Center 
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Contributing Elements of Space Launch Complex 5 


The following facilities are eligible for the NRHP under Cold War Criterion A as a result of 
SLC-5's historic function as a launch complex that directly supported operational missions of 


exceptionally important Cold War programs. These facilities are also eligible under Cold 
War Criterion D as a result of SLC-5's distinctive launch technology that, along with these 
facilities, has remained relatively unchanged since the early 1960s. 





578 | Cosmodyne Shelter 

579 . Motor Building 

580 Terminal Building / Launch Shelter 
582 Launcher Support Building 

589 Blockhouse 


Contributing Elements of Space Launch Complex 10 


The following facilities at SLC-10 are eligible for listing as contributing elements to a 
National Historic Landmark (NHL) under NHL Criterion 1 due to their direct contribution 
to operational missions of the Air Force's Thor training program, the nation's miltary space 


program, and the Air Force Program 437. SLC-10 also qualifies as a NHL under NHL 
Criterion 4 as the best surviving example of a launch complex built in the 1950s at the 
beginning of the American effort to explore space. 





SLC-10 East 
1651 East Pad Shelter 
1664 Storage and Maintenance Facility 


SLC-10 West 
1657 Office and Administration Facility 
1658  Shelter/ Electrical Equipment Building 
1659 Storage and Maintenance Facility 
1663 Storage and Maintenance Facility 


SLC-10 (Shared Facilities) 
1654  Blockhouse 
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Contributing Elements of the GERTS 


The following facilities are eligible for the NRHP under Cold War Criterion A as a result of 
the GERTS historic function as a missile command guidance system that directly supported 
operational missions of exceptionally important Atlas space programs and Atlas and Titan 


ICBM programs during their critical design, development, and testing phases. The GERTS 
facility is also eligible for the NRHP under Cold War Criterion D for its distinctive 
technological characteristics as the only surviving example of the MOD-3 command 
guidance system. 





470 . Rate Receiver Station 
480 Rate Receiver Station 
488 | Range Operations Building 


Contributing Elements of the Proposed Western Range Landbased Instrumentation 
Support Systems Historic District (: WRLISSHD) 


The following facilities are eligible for the NRHP under Cold War Criterion A for their 


function as facilities providing direct support to the numerous ballistic missile and space 
missions originating at VAFB throughout the Cold War era. 





Contributing Elements of the Proposed WRLISSHD Located at VAFB: 


Vandenberg Telemetry Receiving Site, South VAFB 
81 Ten Meter Antenna 
86 GKR-7 Autotrack Antenna 


Optical Systems 
181 ТА-24 Optical Tracking Radar, South VAFB 


Radar Systems 
907 . TPQ-18 Radar Facility, South VAFB 
178 ЕР5 16-1 Radar Facility, South VAFB 


Control Centers 
7000 Western Range Control Center, South VAFB 
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Contributing Elements of the Proposed WRLISSHD at Satellite Installations: 


Pillar Point Air Force Station, California 
18 AN/FPQ-6 Radar Facility 
22 Telemetry Antenna 
40 Telemetry Antenna 


Santa Ynez Peak, California 
21 Recording Optical Tracking Instrument (ROTI) 


Anderson Peak Optical Site at Big Sur, California 
3 Deployment Mapping Instrument Telescope (DMI) 
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4. EVALUATION OF SPACE LAUNCH COMPLEXES 


4.1 Space Launch Complex 1 
4.1.1 History 

Space Launch Complex 1 (SLC-1), originally designated Complex 75-3, was one of 
three Thor launch complexes constructed near Purisma Point at North VAFB in 1957 and 
1958. The Air Force originally planned to build ten Thor pads at Purisma Point, but only 
seven pads were actually constructed. The seven Thor pads, along with three blockhouses, 
made up Complexes 75-1 (SLC-2), 75-2 (SLC-10) and 75-3 (SLC-1). The Los Angeles 
District Corps of Engineers supervised the construction of these complexes. 

SLC-1, originally planned as a three-pad complex, was built as a two-pad dry 
complex for the Thor/Agena booster combination. The two pads, originally designated 75- 
3-4 and 75-3-5, eventually became known as SLC-1 West (SLC-1W) and SLC-1 East (SLC- 
ТЕ) respectively. The Corps of Engineers completed the "brick and mortar" work on the 
complex in 1958, turning the site over to the Air Force in October of that year. Individual 
contractors completed the complex by installing the ground support equipment and various 
instrumentation systems. Whereas the five nearby pads that made up SLC-2 and SLC-10 
initially supported the Air Force and Royal Air Force (RAF) Thor IRBM training program, 
the pads at SLC-1 supported space launches from the beginning. The Air Force began 
launching Discoverer satellites from SLC-1 in February 1959. 

The Air Force conducted the first launch at SLC-1 on February 28, 1959. This 
launch, nicknamed “Flying Yankee", was the second launch conducted at VAFB overall. 
The Thor/Agena combination that lifted off from SLC-1W (75-3-4) that day successfully 
placed the world's first polar-orbiting satellite, Discoverer I, into orbit. The Air Force 
launched Discoverer 2 and 3 from the same pad in the following April and June. The 
successful launch of Discoverer 4 on June 25, 1959 marked the first use of SLC-1E (75-3-5). 

The Air Force Discoverer program, acting as a cover for the CIA's Project 


CORONA reconnaissance program, was a pioneering effort that yielded extremely valuable 
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Figure 2: SLC-1 Location Map, North VAFB 
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information about the Soviet Union during the Cold War. The photographs recovered from 
the capsules ejected by the Discoverer satellites helped American officials gain a more 
accurate assessment of Soviet military preparedness. Though Soviet officials claimed to 
have several hundred ICBM sites operational in the early 1960s, photographs recovered 
from the Discoverer satellites proved otherwise. This information helped Department of 
Defense officials to assess more accurately the requirements of America’s own strategic 
forces during the 1960s. Discoverer photos also helped American officials assess critical 
developments in other areas of the world besides the Soviet Union that effected the interests 
of the United States. It was during the pioneering Discoverer program that the Air Force 
perfected the capsule-ejection recovery method. This achievement paved the way for 
successive generations of advanced reconnaissance satellite systems that utilized the same 
recovery method. 

The first man-made object recovered from orbit was the capsule ejected by 
Discoverer 13. The Air Force launched Discoverer 13 from SLC-IE on August 10, 1960. 
The following day, after circling the earth several times, the satellite ejected its capsule and 
recovery efforts began. After a C-119 Flying Boxcar aircraft failed to snag Ше descending 
capsule in mid-air, a Navy frogman successfully secured a cable around the capsule as it 
bobbed around in the Pacific Ocean. President Eisenhower received the silk flag carried 
inside the capsule. Eight days after the Discoverer 13 capsule was retrieved, a C-119 Flying 
Boxcar performed the first successful in-air capsule recovery, snaring the capsule ejected 
from Discoverer 14. The Air Force had launched Discoverer 14 from SLC-1W (75-3-4) on 
August 18, 1960. 

Air Force Discoverer launches continued at SLC-1 and nearby SLC-2 utilizing Thor 
and Thrust Augmented Thor (TAT) boosters coupled with Agena upper stages until April 
1964. After the launch of Discoverer 38 on February 27, 1962 from SLC-1W, however, the 
Discoverer program "faded to black" as part of the Kennedy administration's efforts to make 
it more difficult for the Soviets to identify America's reconnaissance satellite launches. 


Subsequent launches in the Discoverer program were classified. '? 


12 ?Richelson, 65. 
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Both SLC-1E and SLC-1W were modified in 1966 and 1967 to accommodate the 
Long Tank Thor (Thorad) booster. The Thorad had an increased propellant capacity 
allowing for a longer burn time. Thorad vehicles, utilizing an Agena upper stage, acted as 
the booster for scientific payloads and, presumably, reconnaissance-type polar orbiting 
satellites. 

The Air Force conducted the last launch from SLC-1E on September 18, 1968 and 
the last launch from SLC-1W on December 14, 1971. After the December 14 launch at 
SLC-1W, the Air Force decommissioned and stripped the entire complex of its equipment 
and salvageable materials. In the mid-1980's, the Air Force heavily altered the SLC-1 


blockhouse to accommodate the High Accuracy Instrumentation Radar (HAIR) system. 


4.1.2 Architectural Description 
SLC-1 is no longer an active complex. While the original concrete pads, and a blast 


wall located near the west pad are still extant many of the original facilities are no longer 
present. Others now serve as storage facilities at the companion complexes, SLC-2 (Facility 
1648 and 1649) and SLC-10 (Facility 1658). Facility 1639, previously the blockhouse for 
SLC-1, currently houses the MIPIR-class High Accuracy Instrumentation Radar." For 
specific details concerning these structures the reader is referred to the relevant sections 


contained within this report. 


4.1.3 Significance 
SLC-1 no longer qualifies as a "highly technical" and "scientific" facility as 


discussed in the ACHP's 1991 publication Balancing Historic Preservation Needs with the 
Operation of Highly Technical or Scientific Facilities. No previous cultural resource 
evaluations of the complex have been made. 

SLC-1 initially supported the Air Force's Discoverer space reconnaissance program, 
a pioneering effort in America's military space program. The complex later supported other 
important military and scientific space programs. The Air Force stripped the entire complex 


in the early 1970s, however, following the last launch from this site. The present site, 


IPhone conversation of 2 March, 1995 with Mark Jackson, Alternate Supervisor of the Missile 
Heritage Museum at SLC-10, VAFB. 
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consisting only of a highly dilapidated launch shelter, concrete pads, and a concrete blast 


wall, does not retain sufficient integrity to be eligible for listing on the NRHP. 
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4.1.4 Photographs 
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4.2 Space Launch Complex 2 
4.2.1 History 

Space Launch Complex 2 (SLC-2), originally designated Complex 75-1, is a two- 
pad, one blockhouse launch complex constructed near Purisma Point at North VAFB by the 
Douglas Aircraft Company in 1957. The two launch pads of the complex, SLC-2E 
(originally 75-1-1) and SLC-2W (originally 75-1-2) were among five Thor pads at North 
VAFB built to support Ше Air Force's Thor IRBM training program. The other three Thor 
training pads were located at nearby SLC-10 (Complex 75-2). SLC-2 was designed and 
constructed as a wet complex to support both static missile test firings and live launches. 
The Thor pads at SLC-1 and SLC-10 were constructed as dry рад. 

The 392nd Missile Training Squadron (MTS), activated in September 1957, began 
conducting the classroom portion of Thor Integrated Weapon System Training (IWST) for 
crews from Great Britain's Royal Air Force (RAF) in late August 1958. The first RAF 
students arrived at VAFB earlier that same month. Thor IWST generally lasted eight 
weeks, during which time launch crews conducted a total of twelve simulated countdowns 
before they were considered fully trained. Each crew had to accomplish some 12,000 tasks 
through the course of the program. Progress was recorded on punched IBM cards.'” 

While RAF servicemen were receiving Thor weapon system training, an eleven man 
SAC crew successfully fired the first missile from VAFB on December 16, 1958. Utilizing 
the SLC-2E pad, this demonstration launch inaugurated the operation of VAFB and the 
Pacific Missile Range (Western Range today).^^ The launch was pioneering in many 
respects: it was the first launch conducted by an all-SAC crew; the first automatic launch of 
a fully operation ballistic missile; and the first launch in which new combat-ready launch 


equipment, an operational ballistic missile, and a newly trained launch crew were integrated 


Dames & Moore, Inc. Request For Determination of Eligibility SLC-2W and SLC-2 
Blockhouse Structures, Vandenberg Air Force Base, California (Austin: Dames & Moore, Inc., 2 October 
1991), 2. 

P5Reed, William S., “Vandenberg Trains USAF Missile Crews," Aviation Week, 26 October 
1959, 83. 

This first launch at VAFB was nicknamed Operation “Tune Up.” 
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Figure 3: SLC-2 Location Map, North VAFB 
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157 


in a successful operation." The following day the Los Angeles Times reported the launch 





as "the free world's first firing of a ballistic missile under push button warfare 


"5* Most importantly, the launch demonstrated the initial operational 


circumstances. 
readiness of the Thor missile weapon system.'”” 

The “hardware” portion of the Thor IWST program, utilizing VAFB's operational 
Thor complexes, began in the spring of 1959. Unfortunately, the early IWST training 
launches did not always go smoothly. Several Thor missiles were destroyed in 1959, 
including one lost in an explosion at SLC-2 on April 9 during a static-firing. These mishaps, 
common for such a new weapon system, became rarer as missiles, equipment and crew 
procedures were modified as a result of knowledge gained during the IWST program. 

The first all-RAF Thor launch at SLC-2 took place on the east pad on August 3, 1959 
during Operation “Bean Ball.” This was only the second launch conducted at the complex. 
RAF crews fired six more Thors from SLC-2 during the Thor IRBM training program. Four 
of the launches occurred at SLC-2W and two occurred at SLC-2E. The last launch at SLC- 
2E, conducted on December 1, 1959, was designated a Thor Combat Training Launch 
(CTL). RAF Thor combat crews stationed in England began cycling through VARB in late 
1959 to conduct Thor CTLs as follow-on training exercises. Thor training ended at SLC-2 
after an RAF crew fired a Thor from the west pad on January 21, 1960. 

When SLC-2 was no longer needed for the Thor training program, the Air Force 
began modifying the complex to launch polar-orbiting surveillance satellites with the 
Thor/Agena booster. Air Force Thor/Agena space launches began at SLC-2E (75-1-1) on 
June 16, 1961 and at SLC-2W (75-1-2) on August 28, 1962. The initial space launches at 
the complex were in the DISCOVERER series. 

NASA eventually acquired both pads at SLC-2, modifying them to accommodate 
successive versions of the Thor and Delta boosters. NASA acquired SLC-2E from the Air 
Force in 1962 and SLC-2W in 1969. The first NASA mission at SLC-2 occurred on 
September 28, 1962 when a Thor/Agena combination carrying Canada's Alouette payload 
lifted off SLC-2E. Once placed in orbit, Alouette began taking measurements of the earth's 


"Berger and Howard, 20. 
158«Pacific Missile Soars,” LA Times, 17 December 1958. 
«Thor Firing Signals U.S. IRBM Capability," Aviation Week, 22 December 1958, 24. 


77 


Space Launch Complex 2 
Vandenberg Air Force Base, CA 
Cold War Properties Evaluation 
Phase I 


atmosphere. NASA continued launching various meteorological, scientific, and geodetic 
payloads from SLC-2E using various combinations of Thor, Thrust-Augmented Thor (TAT), 
Thorad, and Delta boosters coupled with Agena, Able-Star, or Delta upper-stages until 
1972.'% The Air Force reacquired SLC-2E in 1975 and soon after decommissioned the pad, 
stripping it of equipment and other salvageable materials. 

NASA first used SLC-2W on June 21, 1969 when it launched a Thor/Delta vehicle 
carrying the Explorer 41 satellite. Explorer 41 contained twelve experiments designed to 
measure cosmic rays, solar plasmas and magnetic fields in interplanetary space.^ NASA 
Thor/Delta and Delta space launches continued at SLC-2W until 1984. After NASA 
launched a LANDSAT earth resources satellite with a Delta booster on March 1, 1984, SLC- 
2W lay inactive for the next five years. In 1989, NASA launched its Cosmic Background 
Explorer from the complex using a Delta launch vehicle. Major modifications to SLC-2W 
took place in 1992 and 1993 to accommodate the Delta II launch vehicle. SLC-2W today 


continues to be an active NASA space launch pad. 


4.2.2 Architectural Description 


4.2.2.1 General 
Space Launch Complex 2 (SLC-2) was constructed in 1957. The partially active 


complex is located at the west end of Tangier Road near Purisma Point on North VAFB. 
SLC-2 is considered a dual-pad (SLC-2E and SLC-2W), single blockhouse complex 
constructed to initially support Thor missiles and then later modified to launch Delta booster 
vehicles carrying assigned space payloads. SLC-2E was decommissioned in 1975. SLC- 
2W remains active. While active, each launch pad contained a launch area, a Mobile Service 


Tower, an Umbilical Tower, a Launch Support Building, propellant holding areas and gas 





!?The Delta family of launch vehicles traces its lineage back to the Thor booster coupled with 
various upper stages. The Thor/Delta combination became described by NASA simply as Delta when that 
agency began building the launch vehicles. The 900 and 1000 Series Delta launch vehicles developed by 
NASA in the early 1970's were the first true departures from the earlier Thor/Delta vehicles. These larger 
vehicles required a different launch pad arrangement than the earlier Thor /Delta boosters (Dames & 
Moore, October 1991, 44). 

161A Summary of Major NASA Launches. [KSC Historical Report No. 1]. (Kennedy Space 
Center, Florida, July 1980), I-8. 
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storage areas. Numerous administration buildings, monitoring equipment and a single 


Launch Operations Building (Blockhouse) supported both pads. 


4.2.2.2 Shared Facilities 


Facility 1615: Horizontal Processing Facility 
The one story prefabricated structure, built in 1977, contains 6,000 square feet. The 


structure supports pre-erection work on the space launch vehicles for SLC-2. 


Facility 1618: Electrical Modifications Shop 

The Electrical Modifications Shop is a one-story prefabricated building. A low- 
pitched roof with metal fascia covers the building. Constructed in 1959, the building 
contains 2,029 square feet. Three sides of the building contain single lite, sliding metal 


windows. Two metal personnel doors provide access into the building. 


Facility 1622: Blockhouse '* 

The T-shaped blockhouse, built of reinforced concrete, is one of eight common 
structures used by both SLC-2W and SLC-2E. The blockhouse functioned as the control 
center for firing and monitoring all phases of the launch. The blockhouse utilized a set of 
bilateral control consoles; one set controlled operations on SLC-2E and the other set handled 
SLC-2W. 

The overall original dimensions of the blockhouse were 52’ 4" x 43’ 6". Built in 
1959, the blockhouse is set partially underground at a depth ranging from one- to two-thirds 
of its height. A large addition was made to the structure in 1961 to provide for additional 
communication and control equipment. This addition nearly doubled the overall size of the 
structure. In 1972, the room was converted to a crew room. In 1965-66, a small building 
was added to provide for payload support. This room was converted to the data equipment 


room in 1972.'? The blockhouse encompasses 4,658 square feet. 


Cableway 


Information on Blockhouse Structures taken from Weitze, 36-38. 
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Each launch pad is “connected” to the blockhouse via hundreds of feet of electrical 
and communication cabling. The cableways are concrete-lined trenches, approximately 12” 
deep and 15” wide. They are protected by removable lumber slats set flush with the paved 
surface. The electric cableway contains multiple cables running from the launch pad to the 


control room in the blockhouse. 


Facility 1622A: Modular Building 
Facility 1622 is a rectangular, pre-manufactured building. The one-story building, 
sheathed in corrugated metal siding, is supported above grade by numerous steel support 


jacks. A slightly pitched metal roof covers the building. 


Facility 1625: Pump House 
This is a one-story structure with a side gable roof and is sheathed with corrugated 
metal siding. Built in 1959, the dimensions of this structure are 61’ 28" by 28°. Three 


ventilators are positioned along the ridge of the roof. 


Facility 1626: Traffic Check House 

The Traffic Check House, constructed in 1971, serves as an access control point onto 
SLC-2W. The 64 square foot structure rests on a concrete slab foundation. Sliding metal 
frame windows encompass the upper half of the building on all four sides. One personnel 
door accesses the single room interior. The check house is covered with a flat roof with 


overhanging eaves. 


Facility 1627: Water Storage Tank 
Measuring 44’ in diameter and 24’ in height, the Water Storage Tank provides water 
for all structures, buildings, and facilities of SLC-2. The Tank is situated 138’ from the 


intersection of Tangair Road and the SLC-2 access road. 


163 Weitze, 37. 
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Facility 1628: Delta Operations Building 

In 1962 NASA entered into an agreement with the Air Force permitting the former to 
Delta launch scientific satellite payloads into polar orbit off SLC-2E. Similar launch 
arrangements were negotiated for SLC-2W in 1969. In 1971, SLC-2 was fully transferred to 
NASA. Building 1628 provided office space in support of these operations. The Delta 
Operations Building is a one-story rectangular structure, occupying 10,600 square feet, and 
dating from 1966.“ It has a concrete foundation, metal paneled siding, a shallow pitch 


gable roof. Metal doors provide access to the facility. 


Facility 1634: Traffic Check House 

The Traffic Check House, constructed in 1971, serves as an access control point on 
SLC-2E. The small 256 square foot structure rests on a concrete slab foundation. Sliding 
metal frame windows encompass the upper half of the building on all four sides. A single 
personnel door provides access to the single room interior. The traffic check house is 
covered with a flat roof with large overhanging eaves on three sides. A single exposed 
"truss" provides additional support to the overhanging canopy eave on the fourth side of the 


roof. 


4.2.2.3 SLC-2 West 


Facility 1616: Theodolite Building 

This one story structure measures 8' 6" square and 9' 9" in height and is sheathed in 
corrugated metal. Built in 1972, this 355 square-foot structure housed a precision optical- 
electronic instrument that aligned the stable platform of the guidance system for the Thor 
and other guided rocket boosters. The building has a sloping roof and is set on an 


unreinforced concrete pad. 


Facility 1623A: Trailer Shelter 
Built in 1957, this one story three-sided reinforced concrete structure measures 54’ x 


33' with walls twelve inches thick. The roof is composed of a nine and one half inch thick 


164 Weitze, 37-38. 
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reinforced concrete slab. In 1962, the trailer shelter was partially enclosed along its fourth 
face and internal modifications were undertaken to support electrical and pneumatic 
equipment. A small lean-to addition, constructed of corrugated metal, abuts the west facade 


of the building.” 


Facility 1623B: Trailer Shelter 

This one-story, three-sided reinforced concrete structure serves as a trailer shelter. 
Built in 1957, this building originally housed modular air-conditioning, power pack and 
electrical sub-station units. Internal modifications were undertaken in 1962 to enable the 
structure to house the air conditioning equipment necessary to maintain the controlled 
environment required for the spacecraft. The structure is 43’ x 29° with twelve inch 
reinforced concrete walls and a nine inch reinforced concrete slab roof. A lean-to structure 
was added to the west face of the shelter. The fourth wall of this structure is sided in 


corrugated metal and has both pedestrian and vehicular entrances.'^* 


Facility 1629: Technical Support Building 

The prefabricated structure, built in 1962, is a technical support building. The 
building functions as a breakroom, latrine, and equipment/storage facility. This rectangular 
building occupying 1,977 square feet, has a concrete slab foundation, double and single 


metal doors, and aluminum sliding windows. 


4.22.3.1 Launch Pad Area 
The launch pad area consists of the Agena Stage Shelter, launch mount, the Mobile 


Service Tower, and the Umbilical Tower. Additional support facilities, such as the Oxidizer 


facilities and the Fuel Facilities are located throughout the pad area. 


Facility 1623: Mobile Service Tower (MST) 


'Tbid., 14. 
'Tbid. 
'©Descriptions of launch pad structures are taken from Мейе, 10-17. 
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The Mobile Service Tower (MST) is a large, steel-framed structure standing 166’ in 
height. This structure has been completely altered from its original 1950s design. In 1969, 
the MST was moved to Vandenberg from its original site at White Sands, New Mexico 
where, from 1955-1959, it supported the Army’s Redstone rocket launches. The tower, 
nicknamed Little Joe IL, now supports Delta launch vehicles. The MST features eight 
interior working levels, a 15-ton overhead bridge crane, a three-ton interior bridge crane, and 
a 2500 pound capacity elevator. The eight interior levels of the MST allow technicians to 
erect, inspect, and service the missiles before launching. 

The MST is located in one of two places at all times - the stowed position or the 
launch pad position. The stowed position is located southeast of the pad towards the 
blockhouse. The MST is hydraulically shuttled to and from the pad on steel rails embedded 


in the reinforced concrete. 


Fixed Umbilical Tower 

Built in 1971, this steel structure works in conjunction with the Mobile Service 
Tower in supporting the launch vehicle during launch proceedings. Propellant and gas 
service lines, communications, electrical cabling, and air conditioning ducts run from ground 
systems to the launch vehicle. The Fixed Umbilical Tower replaced the umbilical mast and 


was constructed to accommodate NASA's new Delta launch vehicles 


Facility 1623C: Agena Stage Shelter 

The Agena Stage Shelter is a steel-framed panelized shelter for the Agena second 
stage rocket booster. This shelter was added to the site in 1965 to accommodate the 
extended length of the Thor-Agena first and second stage rocket boosters during the period 
of assembly and pre-launch configuration systems checks. The shelter is set on tracks 
embedded in the concrete surface on the western portion of the launch pad The companion 
structure that was positioned on the east side of the pad and sheltered the Thor rocket booster 


has since been removed from the launch pad site. At the time of the launch, these two 


'®Karen Weitze, “Request for Determination of Eligibility; SLC-2W and SLC-2 Blockhouse 
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shelters would pull away from the center of the launch pad, allowing a mobile erector- 
transporter to lift the now exposed rocket into a vertical position on the launch mount for 
firing.'” In November 1995, Facility 1623C was severely damaged in an explosion during a 


missile launch. 


Flame Bucket/Flame Trench 

The flame bucket is positioned in the center of the pad, beneath the launch mount. 
The blast is directed down through the duct and out into the flame trench. The curved steel 
flame bucket is coated with gunnite, a sprayed concrete-type mixture, for thermal protection. 
The gunnite reflects the heat rather than allowing it to be absorbed by the steel flame bucket 
and thus causing deterioration. 

Built in 1957, the concrete-lined flame trench is 15” wide at grade and tapers to a five 
foot width at the bottom. The trench extends 70” from a point directly beneath the launch 
mount to the edge of the pad. The flame trench collects the deluge water used during the 
launch. The collected contaminated water is tested and treated. The trench abutment walls, 
also constructed in 1957, are comprised of two sharply angled concrete retaining walls 
extending out from the center of the launch pad and running alongside the concrete exhaust 
trench. Originally, the end of the concrete trench was open and emptied into an earthen 
flame trench. The earthen exhaust trench, constructed in 1958, is no longer in use. The end 


of the concrete trench was enclosed to contain contaminated pad deluge for neutralization. 


Water Valve Pit 

The water valve pit is built of reinforced concrete and is 19° 4" by 10' 6" and has 
eight inch walls. Built in 1957, the Water Valve Pit underwent modifications in 1972 and 
again in 1991. The water valve pit provides the water supply for the flame bucket deluge 


process, as well as for engine mist and hydrant usage. 


4.2.2.3.2 Propellant Facilities 


Structures, Vandenberg Air force Base, California," (Dames & Moore, Inc., October 1991), 15-16. 
169m, : 
Ibid., 11-12. 
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Facility 1662: Tank Farm 
This is a multi-unit tank facility for the storage of gaseous nitrogen. The facility was 


constructed in 1968. 


LOX Tank Revetment 

The LOX (liquid oxygen explosive) tank revetment, built in 1957, is a reinforced 
concrete, earthen-filled wall 6’ thick and 15’ 3" in height. The outer walls of the revetment 
taper from a maximum of one foot six inches at the base to eight inches at the top. The 
revetment is supported on a one foot six inch reinforced concrete footing with a five inch 


reinforced concrete slab cap. The revetment extends 58’ across the LOX tank holding area. 


Oxidizer Propellant Transfer Unit 

The purpose of the oxidizer propellant transfer unit (PTU) is two fold: it is a storage 
vessel and pumping facility. Oxidizer propellant is used to fuel the rocket booster/space 
launch vehicle's second stage. The oxygen PTU was constructed in 1972 to support the new 


Delta facilities. 


Fuel Tank Revetment 
This revetment is similar in all respects to the LOX Tank Revetment with the 
exception that it is 15” 6" in height and extends 24” across the face of the fuel tank holding 


area. 


Fuel Propellant Transfer Unit 
The Fuel Propellant Transfer Unit (PTU) is used for the storage and supply of fuel 
propellant used for the second stage of the rocket booster/space launch vehicle. The Fuel 


PTU was constructed in 1972 to support the new Delta facilities. 


Fuel Propellant Transfer Unit Pond 
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Constructed in 1972, the fuel PTU pond serves as a containment area and storage 


tank for the retainment and neutralization of water used for the vapor scrubber. 


4.2.2.4 SLC-2 East 


Facility 1619: Stockroom 

Built in 1969, this irregularly shaped building contains 3,000 square foot. The 
building is constructed of steel framing sheathed with corrugated metal siding and a 
corrugated metal gable roof. Numerous aluminum frame sliding windows encircle the 
building. Both metal personnel doors and rolling overhead doors provide access into the 


building. 


Facility 1619A: Storage Facility 

Facility 1619A serves as a storage facility. The one-story trailer-type facility is of 
steel frame construction with corrugated steel siding and a flat roof. The facility is resting on 
concrete pads. Translucent fiberglass panels, set into a sliding aluminum frame, provide 
exterior illumination for the facility. A metal personnel door, with industrial hinges, is 


located adjacent to the panels. 


Facility 1619B: Storage Facility 

Facility 1619B is a three-sided structure constructed with steel framing and 
corrugated metal siding. Each of the three walls contains five lite windows. The fourth 
“wall” of the structure is open. Three interior rows of four steel columns each supports the 


corrugated metal roof. The facility is used for storage. 


Facility 1619C: Storage Facility 
The clamshell building is constructed of structural steel with steel exterior panels. 


The temporary structure is used for storage. 


Facility 1620: Lock Site Shelter 
Built in 1959, this 4,937 square foot structure was the lock site shelter. 
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Facility 1620A: Hydraulics Lab 
Rectangular in plan, the lab is constructed with a reinforced concrete foundation and 
walls. A steel-rung ladder accesses the flat roof of the facility. A concrete blast wall is 


located adjacent to 1620A. 


Facility 1620B: Proof Test Facility 
Similar to 1620A, the 1620B facility is rectangular in plan. The facility is 
constructed with a reinforced concrete foundation and walls. A steel-rung ladder accesses 


the flat roof of the facility. A concrete blast wall is located adjacent to 1620B. 


Facility 1620C: Clean Room and Weld Shop 
The Clean Room and Weld Shop is housed in the second half of the original 


panelized shelter. The enclosed shelter is outfitted with a large exhaust/air cleaning unit. 


Facility 1620D: Weld Shop and Paint Booth 

Originally, this panelized steel-framed structure served as the launch shelter for the 
Thor/Agena space vehicle. Similar to the shelter on the 2W, the two-part shelter housed the 
booster during assembly and prelaunch checkout. The shelter, set on tracks embedded in the 
concrete surface, was pulled apart to raise the launch vehicle into an upright position. 


Today, one portion of the shelter is used as a Weld Shop and Paint Booth. 


Facility 1620E: Shed 
This is an open-sided shed. 


Facility 1621: Technical Support Building 
The Technical Support Building is a one-story prefabricated steel building 


encompassing 1,977 square feet. The rectangular building, built in 1963, is constructed on a 
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concrete slab foundation and contains a slightly pitched gable roof. Sliding metal frame 
windows are located on three sides of the building. The building’s fourth wall contains two 


double metal doors and two metal personnel doors. 


Facility 1624: Storage Facility 

Building 1624 is used as a maintenance and storage facility. The building, 
constructed in 1991, contains 1,200 square feet. The rectangular building is constructed with 
a steel frame and corrugated metal siding supported by a concrete pad foundation. A low- 
pitched gable roof covers the building. Full-height double sliding track doors provides 


access into the building. 


Facility 1633: Bore Sight Tower 
Facility 1633 is a bore sight tower. Erected in 1968, the original structure has been 


replaced due to severe corrosion. 


Blast Wall 
The blast wall is constructed of reinforced concrete and is approximately six feet 


thick. It is positioned to protect the steel fuel storage tanks. 
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Figure 4: Space Launch Complex 2 West 
Source: Dames & Moore, Inc., Request for Determination of Eligibility SLC-2W and SLC-2 Blockhouse 
Structures, Vandenberg Air Force Base, California, 2 October 1991. (AutoCad reproduction by Andy 
Bohnert, USACERL, 1995) 
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4.2.3 Significance 
SLC-2 qualifies as a “highly technical" and “scientific” facility as discussed in the 


ACHP's 1991 publication Balancing Historic Preservation Needs with the Operation of 
Highly Technical or Scientific Facilities. The SLC-2W pad also qualifies as an “active 





‘frontline’ operational facility engaged in programs supporting scientific and defense-related 
missions." Previous cultural resource evaluations of the complex were completed in 1984 
and 1991. 

In his 1984 Man In Space National Historic Landmark Theme Study, Dr. Harry 
Butowsky of the National Park Service interpreted SLC-2 (excluding SLC-2E due to its lack 





of integrity) as eligible for nomination as an NHL because it is *a unique resource that 
represents the best surviving example of a working 1950s-era launch complex that propelled 


Americans into space." 


The Air Force however, opposed listing SLC-2 as a national 
landmark for fear that it would be “turned into a museum". A solution was found when 30th 
Space Wing Historian Jeffery Geiger proposed that SLC-10 be nominated as a landmark in 
place of SLC-2. The proposal was accepted and SLC-10 was nominated in place of SLC-2 
as the representative NHL site at УАЕВ.”" 

Dames & Moore, Inc. conducted a historic architectural survey of SLC-2W and the 
SLC-2W Blockhouse Structures (Blockhouse, Water Tank, Pump House and Guard Station) 
in 1991 in conjunction with NASA’s planned modifications to achieve launch capability for 
the Delta II launch vehicle at the site. Dames & Moore deemed both SLC-2W and the SLC- 
2W Blockhouse Structures as eligible for listing on the NRHP under NRHP Criterion A (for 
their association with U.S. Air Force IRBM and ICBM programs, American military space 
history, and key events of the Cold War years) and Criterion C (as distinctive launch 
facilities). It was determined that NASA’s planned modifications would not affect SLC-2E 
and therefore Dames & Moore did not evaluate that pad in their 1991 report. 

Although SLC-2 began as a Thor IRBM launch complex in 1957, it has since been 
reconfigured to function as a satellite launch complex. As a launch complex that directly 


supported the exceptionally important Thor IRBM program and U.S. military space 





Harry A. Butowsky, Man in Space National Historic Landmark Theme Study (National Park 
Service, Department of the Interior, May 1984). 
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program, and continues to support exceptionally important civilian space programs, SLC-2 is 
eligible for listing on the NRHP as a site under Cold War Criterion A (“directly associated 
with events that . . .are directly identified with... the broad national pattern of United States 
Cold War history"). The period of signficance of SLC-2 is 1957, when the complex first 
became operational, to 1989, the year the Berlin Wall was torn down, an event generally 
acknowledged as signifying the end of the Cold War. 

The significance of SLC-2 lies in its historic function as a launch complex that 
directly supported operational missions of exceptionally important Cold War programs. 
Therefore, integrity of function becomes more important in this case than integrity of design. 
Although SLC-2 has undergone numerous changes and modifications through the years, it 
continues to function as a launch complex, thereby retaining its integrity of function and 
meeting the NRHP integrity requirement. 

The contributing elements of SLC-2 are limited to the complex blockhouse and 
facilities at the SLC-2W pad. This includes the original Thor trailer shelters, Facility 1623A 
and 1623B. These facilities have supported both the IRBM and space programs at SLC-2. 
There are no contributing elements at the SLC-2E pad because the Air Force 
decommissioned the pad and stripped it of its equipment in the mid-1970s." SLC-2E retains 
no functional or physical integrity. 

The following facilities at SLC-2 are considered contributing elements to the site:'” 


Facility 1622: Blockhouse 
Facility 1623: Mobile Service Tower 
Facility 1623A: Trailer Shelter 
Facility 1623B: Trailer Shelter 
Facility 1662: Tank Farm 

Fixed Umbilical Tower 

Flame Bucket/Flame Trench 
Water Valve Pit 

Cableway 

LOX Tank Revetment 

Oxidizer Propellant Transfer Unit 
Fuel Tank Revetment 





""' Information provided by Jefferey Geiger, 30th Space Wing Historian at VAFB. 

"The Agena Shelter, Facility 1623C, at SLC-2W was originally evaluated as being a contributing 
element of SLC-2. However, a launch blast in November 1995 severely damaged the facility, compromising its 
integrity. 
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4.2.4 Photographs 
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4.3 Space Launch Complex 3 
4.3.1 History'^ 

Space Launch Complex 3 (SLC-3) is a two pad launch complex built at the Naval 
Missile Facility at Point Arguello (NMFPA) in 1958-59. The NMFPA was incorporated 
into VAFB, becoming known as South VAFB, when the Navy transferred the facility to the 
Air Force in 1964. SLC-3 was constructed by the Navy to support Air Force Atlas space 
launches. The complex was originally designated Point Arguello Launch Complex 1 
(PALC-1) with its two pads being designated PALC-1-1 and PALC-1-2. These pads were 
renamed SLC-3 West (SLC-3W) and SLC-3 East (SLC-3E) in 1966. The Air Force 
assumed operational control of SLC-3 in March 1960 after the Navy had accepted the 
completed complex from a contractor, Wells Benz, Inc., the previous September. 

The original layouts of SLC-3E and SLC-3W were originally virtually identical. 
Both pads shared several facilities including a blockhouse, a meteorological tower, a 
complex service building, a technical support building, a launch operations building, and a 
vehicle support building. Each pad had its own mobile service tower and retractable 
umbilical mast. 

The first use of SLC-3 occurred on October 11, 1960 when an Atlas/Agena A 
combination carrying a SAMOS reconnaissance satellite blasted off the west pad. The Air 
Force conducted eight additional Atlas/Agena space launches at SLC-3W by the end of 
1962. Beginning in November 1963, the Air Force began launching several versions of its 
Thor booster, coupled with Agena D upper stages at the pad. This change in launch vehicle 
did not initially require any modifications to the facilities at SLC-3W. However, the Air 


Force did make several modifications to the pad beginning in 1968 to accommodate Long 





"Мові of the following history and architectural descriptions аге taken from а 1992 Versar, Inc. 
report entitled A Historical Significance Assessment and Effects Determination of Space Launch Complex 
3, Vandenberg Air Force Base, California. Occasional errors in construction details (usually concerning 
construction dates and square footage) have been corrected. 
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Figure 5: SLC-3 Location Map, South VAFB 
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Tank Thrust Augmented Thor (LTAT) and Long Tank Thor (Thorad) space booster 
launches.'”* 

The Air Force conducted a total of 38 launches at SLC-3W between 1963 and 1972 
using Thor, Thrust-Augmented Thor (TAT), LTAT, and Thorad boosters coupled with 
Agena upper stages. The majority of these launches boosted classified KH-4 surveillance 
satellites into polar orbit. Following the last Thor launch (Thorad/Agena) at SLC-3W on 
April 25, 1972, the Air Force converted the pad back to an Atlas facility. Atlas launches 
resumed at SLC-3W on July 13, 1974. By the end of 1991, the Air Force had conducted a 
total of 25 launches at SLC-3W using Atlas E and Atlas F boosters. These launches boosted 
a variety of Air Force and NASA spacecraft including TIROS and SEASAT, National 
Oceanic and Atmospheric Administration (NOAA) weather satellites, Navstar global 
positioning system (GPS) satellites, and DMSP (Defense Meteorological Satellite Program) 
satellites. At present, SLC-3W is still capable of launching Atlas boosters. 

The first launch from SLC-3E occurred on July 12, 1961 when an Atlas/Agena 
successfully boosted MIDAS-3 into polar-orbit. This was the first MIDAS launch from the 
West Coast. Following eight additional Atlas/Agena launches at the pad (involving 
classified military payloads), the Air Force placed SLC-3E on minimum maintenance status. 
Beginning in 1965, the Air Force began modifying the pad to accommodate the Atlas 
Standard Launch Vehicle (SLV). After conducting seven Atlas SLV launches at SLC-3E 
between June 9, 1966 and August 16, 1968, the Air Force once again placed the pad in 
minimum care status. 

New modifications began at SLC-3E in 1975 when the Air Force converted the 
facility to accommodate the Atlas E and F series boosters. The first launch following these 
modifications occurred on February 22, 1977. The Atlas F that blasted off the pad that day 
carried a Navstar GPS spacecraft. By the end of 1981, the Air Force conducted five 
additional Atlas Е launches and one Atlas E launch at SLC-3E. All of these launches 
supported the Navstar GPS program. SLC-3E was modified again in 1982, this time to 


"There were two broad categories of Thor space boosters. “Short Tank" vehicles were modified 
IRBMs. “Long Tank" versions were specifically designed as space vehicles. The Long Tank versions 
included the Thrust Augmented Thor (TAT), the Long Tank Thrust Augmented Thor (LTAT), and the Long 
Tank Thor (Thorad). The “Augmented” versions had three strap-on solid propellant motors for additional lift 
capabilities (Information supplied by Jefferey Geiger, 30th Space Wing Historian, VAFB). 
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accommodate the Atlas H booster. The Air Force conducted five Atlas H launches at SLC- 
ЗЕ between February 9, 1983 and May 15 1987. Те payloads for these launches were all 
Naval Ocean Surveillance System (NOSS) satellites. 

By 1992, the Air Force was making plans to significantly alter SLC-3E for its Atlas 
II program. As an Atlas II pad, SLC-3E would add to the Air Force's West Coast Medium 
Launch Vehicle (МГУ) capability as well as complimenting its East Coast МГУ capability. 
The Air Force hoped to place several medium weight payloads into polar or near-polar orbit 
from SLC-3E beginning in 1996.'” Planned modifications include demolishing the Mobile 
Service Tower, the Umbilical Mast, the Theodolite Building (Facility 788), and the 
Guardshed Building (Facility 759) and replacing these structures with four new buildings as 


well as expanding another. These modifications are currently under way at SLC-3E. 


4.3.2 Architectural Description 


4.3.2.1 Shared Facilities 


Facility 754: Instrument Shed 

This small sheet metal shed was constructed in 1978 to house meteorological 
instruments and telemetry equipment. The shed is connected by electrical cable to the 
Meteorological Tower (Facility 756) and to the Blockhouse (Facility 763) and is directly 


linked to complex launch operations. 


Facility 756: Meteorological Tower 
This open framed steel structure was constructed in 1966 and is used to house 


meteorological instruments in support of launches. 


Facility 757: Pyrotechnic Storage Facility 


' According to the Steven Isakowitz's International Reference Guide to Space Launch Systems 
(1991), the Atlas II will boost ten DSCS satellites and one STP payload into orbit (p. 186). 
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This concrete block, single-story building was constructed in 1978 to store and test 


Atlas pyrotechnic devices. It is 300 square feet in area. 


Facility 759: Guardshed 
Built in 1960, this now-abandoned sheet metal shed previously served as a 


guardroom. 


Facility 761: Complex Service Facility 

This single story, steel-framed structure is a “Butler” type building (the “Butler” 
design is a common design for warehouses, storage buildings, and inexpensive office 
buildings). Built in 1960 this structure was used exclusively for administrative and 


engineering office space. 


Facility 762: Technical Support Facility 
This building, constructed in 1960 provides engineering and administrative office 
space. In 1975 Facility 762A was added to Facility 762. The combined structure is a one- 


story, steel-framed, 9,929 square foot building of the common Butler design 


Facility 763: Launch Operations Facility 
Built in 1960, this 10,960 square foot structure served as the control building for 
SLC-3. 


Facility 766: Launch Vehicle Support Facility 

Facility 766 is a two story, steel-framed, Butler-type structure with sheet metal 
siding. Built in 1963, this 3,166 square foot structure was first used to process payloads and 
was later used to clean payload fairings and adapters prior to installing the payload on the 


launch vehicle. 


Facility 768: Guardhouse 
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Built in 1977, this 225 square foot, concrete-block structure is scheduled to be 
demolished or abandoned in place and replaced as part of the perimeter security system 


upgrade. 


Facility 769: Sewage Treatment Plant 
Built in 1962, this facility is an in-ground “package plant" that treats human wastes 


from the complex. 


Facility 773: Equipment Storage Shed 
Built in 1977, this 512 square foot shed, with sheet-metal siding, was used to store 


mobile ground equipment. 


Facility 775: Theodolite Building 
Facility 775 was constructed in 1973 when SLC-3W was converted from the Thor 
launch vehicle back to the Atlas. It was abandoned in 1975 when a more modern version 


was constructed adjacent to SLC-3W. 


Facility 776: Equipment Storage Shed 
Built in 1977, this 512 square foot structure, with sheet metal siding, is used to store 


mobile ground equipment. Facility 776 is identical to Facility 773. 


4.3.2.2 SLC-3 East 


Mobile Service Tower and Umbilical Mast 

These structures are the principal features of the SLC-3E Launch Pad and are 
directly associated with launch operations. “The MST is one of only three remaining A- 
frame units of its type. It has been modified three times to convert it from Atlas D to Atlas 
SLV, to Atlas F and to Atlas H. In the course of these modifications a 13’ cupola was added 
to the top." “The umbilical mast has lost some of its integrity because of modifications but 
the SLC-3E design, shared by 3W, remains unique because it is retractable. This 


retractability was required so as not to interfere with the movement of the tower on the rail 
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system. The rail system is also intact and has not been significantly modified since its 


construction.” 76 


Retention Basin and Deluge Water Channel 

These structures date from the original construction and are essential to the function 
of the launch pad. "The sloping sidewalls of the both the channel and the retention basin 
appear to be pneumatically placed concrete nominally 4-inch thick and reinforced by 6-inch 
x 6-inch wire mesh. The base is concrete that was probably placed conventionally and may 
be 4-inch - 6-inches thick, probably reinforced with wire mesh." Both the Retention Basin 
and the Deluge Water Channel are features characteristic to Atlas launch facilities and are 


considered to be contributing elements. 


Facility 751: Launch and Service Facility 

This structure lies directly beneath and supports the MST and contains the necessary 
equipment and controls for launch pad operations. This structure has undergone minor 
modifications which did not change the functional integrity nor the design integrity of the 


structure. 


Facility 788: Theodolite Building 
This structure was built in 1978. 


4.3.2.3 SLC-3 West 


Mobile Service Tower and Umbilical Mast 

These structures are the principal features of the SLC-3W Launch Pad. According to 
the 1992 report by Versar, Inc., the MST retains sufficient integrity of function and design to 
be considered a contributing element. The umbilical mast, modified only in the course of 


maintenance and repair, can also be considered a contributing element. "* 





16 ers ar, 4-18. 
"тыа. 
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Retention Basin and Deluge Water Channel 
According to the Versar report: “These structures are essential to the function of the 
launch pad and date from the original construction. They are characteristic of Atlas launch 


facilities and are considered contributing elements.” 


Facility 770: Launch and Service Building 

“This structure lies directly beneath the MST...It contains the necessary equipment 
and controls for launch pad operations. Minor modifications were made both during and 
after the period of significance. These modifications did not change the functional integrity 
nor the design integrity of the structure. The structure is considered to be a contributing 


element.'"!*? 


Facility 786: Theodolite Building 
This structure, built in 1979, is used to align the launch vehicle to a true-north 


position. 


ыа. , 4-13. 
Тыа, 
80Tbid. 
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Figure 6: Space Launch Complex 3 
Source: Versar, Inc., A Historical Significance Assessment and Effects Determination of Space Launch 
Complex 3, Vandenberg Air Force Base, California, 21 July 1992. (AutoCad reproduction by Andy 
Bohnert, USACERL, 1995) 
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4.3.3 Significance 
SLC-3 qualifies as a “highly technical” and “scientific” facility discussed in the 


ACHP's 1991 publication Balancing Historic Preservation Needs with the Operation of 


Highly Technical or Scientific Facilities. A previous cultural resources evaluation of SLC-3 





was conducted in 1992. 

In conjunction with the Air Force's early 1990s plan to modify SLC-3 to 
accommodate launches of the Atlas II launch vehicle, Versar, Inc. conducted a historical 
significance assessment and effects determination of the entire complex in 1992. Versar, 
Inc. concluded that SLC-3, including SLC-3W and SLC-3E, were eligible for the NRHP 
component under Criterion A (for their overall association with important Cold War 
programs such as the American military space program and the Thor and Atlas missile 
programs) and Criterion C (as launch pads with unique and distinctive characteristics).'*' 

As a launch complex that directly supported operational missions of the 
exceptionally important Cold War programs, SLC-3 is eligible for listing on the NRHP as a 
site under Cold War Criterion A (“directly associated with events that . . .are directly 
identified with. . . the broad national pattern of United States Cold War history"). The 
period of signficance of SLC-3 is 1960, when the complex first became operational, to 1989, 
the year the Berlin Wall was torn down, an event generally acknowledged as signifying the 
end of the Cold War. 

The significance of SLC-3 lies in its historic function as a launch complex that 
directly supported the. U.S. military and civilian space programs. Therefore, integrity of 
function becomes more important in this case rather than integrity of design. Although SLC- 
3 has undergone numerous changes and modifications through the years, it continues to 
function as a launch complex, thereby retaining its integrity of function and meeting the 


NRHP integrity requirement. 


The following facilities at SLC-3 are considered contributing elements to the site: 


"'Versar, Inc., A Historical Significance Assessment and Effects Determination of Space Launch 
Complex 3. Vandenberg Air Force Base, California (Columbia, Maryland, August 18, 1992). 
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Shared Facilities 
Facility 763: Launch Operations Facility 
Facility 766: Launch Vehicle Support Facility 


SLC-3 East 
Facility 751: Launch and Service Facility 
Mobile Service Tower and Umbilical Mast 
Retention Basin and Deluge Channel 


SLC-3 West 
Facility 770: Launch and Service Building 
Mobile Service Tower and Umbilical Mast 
Retention Basin and Deluge Channel 
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4.3.4 Photographs 
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4.4 Space Launch Complex 4 


4.4.1 History 
Space Launch Complex 4 (SLC-4), originally designated Point Arguello Launch 


Complex 2 or PALC-2, is a two-pad launch complex originally constructed in 1961-62 at the 
Naval Missile Facility at Point Arguello (NMFPA). The Navy transferred the NMFPA to 
the Air Force in 1964 and the area subsequently became known as South Vandenberg Air 
Force Base. Construction of SLC-4 began in July 1961 after the Navy awarded an $8.9 
million construction contract for the complex earlier in the year. The two pads at SLC-4, 
originally designated PALC-2-3 and PALC-2-4 and later known as SLC-4 West (SLC-4W) 
and SLC-4 East (SLC-4E) respectively, were originally configured to launch the 
Atlas/Agena space booster for the Air Force. The Air Force later modified both pads to 
accommodate various versions of Titan launch vehicles. 

SLC-4 has been, and continues to be, the launch site of many vitally important U.S. 
military space launches. The Air Force has used both pads to launch successive versions of 
classified advanced technology reconnaissance satellite systems, mainly in the KEYHOLE, 
or KH, series. These satellite systems have furnished U.S. intelligence officials with crucial 
information concerning the size, yield, and characteristic of weapons developed and 
deployed by the Soviet Union during the Cold War. Besides being used to determine the 
strategic force requirements of the American military, the information gained by KH 
satellites has proved invaluable in preparing for arms control summits and monitoring Soviet 
compliance with arms control treaties such as the first Strategic Arms Limitation Treaty 
(SALT 1). American intelligence officials continue to use KH satellites to monitor 


developments in areas of the world that affect the vital interests of the United States. 


182 Speaking at a ceremony held at the Kennedy Space Center in 1978, former President Jimmy 
Carter stated that “photo-reconnaissance satellites have become an important stabilizing factor in world 
affairs in the monitoring of arms control agreements. They make an immense contribution to the security 
of all nations." The previous year, Carter told a radio audience that “space satellite photography. . . 
guarantee[s] the security of our country." Jeffrey T. Richelson, America's Secret Eyes in Space: The U.S. 
Keyhole Spy Satellite Program, (New York: Harper & Row, 1990), 140. 
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Figure 7: SLC-4 Location Map, South VAFB 
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The first launch at SLC-4 occurred from the west pad on July 12, 1963 when an 
Atlas/Agena D combination successfully placed the Air Force’s first KH-7 GAMBIT 
reconnaissance satellite into orbit. The KH-7 GAMBIT satellites were the military’s first 
“close look” satellites. Whereas the KH-4 camera used in the reconnaissance mission of the 
DISCOVERER program (Project CORONA) was designed to produce broad-view 
photographs, the KH-7 cameras carried by the GAMBIT satellites provided intelligence 
officials with more-detailed pictures of smaller агеаѕ.' The Air Force launched a total of 
twelve KH-7 GAMBIT satellites from SLC-4W between July 12, 1963 and March 12, 
1965.5 

In late 1965, the Air Force began modifying SLC-4W to support their Titan 
IIIB/Agena launch vehicle. The Titan IIIB/Agena had a heavier payload boost capacity than 
the Atlas /Agena combination. The first Titan IIIB/Agena launch at SLC-4W on July 29, 
1966, placed a GAMBIT satellite equipped with a new KH-8 camera into orbit. The Air 
Force continued launching GAMBIT and other military satellites from SLC-4W using the 
Titan IIIB/Agena combination until February 1987. After the last Titan IIIB/Agena launch 
from SLC-4W (on February 11, 1987), the Air Force modified the pad to support military 
launches utilizing modified and refurbished Titan II ICBMs.'* 

The Titan II Standard Launch Vehicles (SLVs) launched at SLC-4W are former 
Titan II ICBMs that have been removed from hardened silos. These missile have remained 
on alert at operational SAC bases since the early 1960s as part of the nation's deterrent 
ICBM force. After the core vehicle undergoes modification and refurbishment at Martin 
Marietta’s plant in Denver, Colorado, the Titan II missiles are shipped to VAFB and 
prepared for launch. Technicians install refurbished engines and other equipment in the 
Vehicle Assembly Building (Facility 8401). The Titan II SLVs are then transported to 
SLC-4W where they are erected on the pad for pre-launch testing."^ The Air Force 


'83R ichelson, 71. 

^Ibid., 357-58; see also Vandenberg Air Force Base Launch Summary, (Vandenberg Air Force 
Base, California: Headquarters, Strategic Missile Center, 1991). 

IS5Richelson, 359. 

'SMartin Marietta, Titan II Space Launch System Program Familiarization, Course No. 1000, 
(Vandenberg Air Force Base, CA, September 1992), 1. 


111 








Space Launch Complex 4 
Vandenberg Air Force Base, CA 
Cold War Properties Evaluation 
Phase I 


conducted its first Titan II space launch from SLC-4W on September 5, 1988. At present, 
SLC-4W remains an active Air Force Titan II space launch pad. 

SLC-4E, like its counterpart, began as an Atlas/Agena launch pad. The first 
Atlas/Agena launch from Ше pad on August 14, 1964 successfully placed a KH-7 GAMBIT 
satellite into orbit. The Air Force continued launching KH-7 reconnaissance satellites with 
the Atlas/Agena vehicle from SLC-4E until June 1967. The pad then sat unused for the next 
three years. In 1970, the Air Force began modifying SLC-4E to accept the much larger 
Titan IIID vehicle. 

The first Titan IIID launch at SLC-4E, conducted on June 15, 1971, placed the first 
Air Force KH-9 surveillance satellite into orbit. The Air Force continued launching KH 
satellites at SLC-4E using the Titan IIID vehicle through the 1970s and early 1980s. All of 
the Titan IIID launches at SLC-4E before December 1976 involved KH-9 satellites. 
Beginning on December 19, 1976 the Air Force began launching new advanced KH-11 
satellites at the pad as well as KH-9 satellites." Unlike previous KH satellites that ejected 
capsules containing exposed film, the highly sophisticated KH-11 satellites electronically 
transmitted images back to earth, providing intelligence officials with high resolution real- 
time images. These images could be further enhanced with the use of computers. Because 
KH-11 satellites were not limited by the amount of film carried on board, they could remain 
in orbit for much longer periods than earlier KH satellites.'** The Air Force launched both 
KH-9 and KH-11 satellites from SLC-4E, using the Titan IIID, booster until November 
1982. 

Following the last Titan IIID launch from SLC-4E, on November 17, 1982, the Air 
Force again initiated modifications to the pad, this time to accommodate the larger Titan 34D 
booster. The Titan 34D featured a stretched core that provided increased boost performance. 
The first Titan 34D blasted off from SLC-4E on June 20, 1983. During the next five years, 
the Air Force conducted seven additional Titan 34D launches at SLC-4E. The last took 
place on November 6, 1988. These launches placed either KH-9 or KH-11 satellites into 


"The KH-10 camera system was to be used in support of the Air Force's Manned Orbiting 
Laboratory (MOL) program. However, the MOL program was cancelled in 1969 and the KH-10 was 
superseded by the KH-11 before even being developed. See Richelson, 85; William E. Burrows, Deep 
Black: Space Espionage and National Security, (New York: Random House, 1988), 24. 

'S’Richelson, 124-156. 
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orbit. Two of the launches conducted during this period ended unsuccessfully when the 
launch vehicle malfunctioned. A Titan 34D went out of control on August 28, 1985 and had 
to be destroyed in flight by a signal from Range Safety officials. Both the booster and the 


multi-million dollar classified payload (a KH-11 satellite) were destroyed. They impacted 


189 


harmlessly in the Pacific Ocean off the coast of Central America. 
at SLC-4E, on April 18, 1986, also ended in disaster when the Titan 34D vehicle exploded 


The next launch attempt 


only seconds after lift-off. The explosion destroyed another KH-11 satellite and caused 
extensive damage to both SLC-4E and SLC-4W. This incident was especially troubling. 
Not only was it the second Titan 34D failure in a row, but it also occurred only four months 
after the tragic Space Shuttle Challenger explosion." The two successive Titan 34D 
failures, combined with the suspension of the Space Shuttle program following the 
Challenger disaster, temporarily crippled the United States’ heavy space lift capability and 
seriously hampered the nation's military space program. 

The Air Force made extensive repairs to both pads at SLC-4 after the April 18 Titan 
34D explosion. The Air Force reactivated SLC-4W on August 15, 1986 and conducted one 
more Titan IIIB/Agena launch at the pad before modifying it to accommodate refurbished 
Titan II ICBMs. Repairs at SLC-4E were completed in November 1986. Titan 34D 
launches resumed at SLC-4E after an exhaustive study of all aspects of the Titan 34D 
program resulted in new standards and procedures for solid rocket motor construction, 
inspection, repair, and in-flight monitoring. The first Titan 34D launch at SLC-4E after the 
April 18 explosion took place on October 26, 1987. The vehicle successfully placed a floor 
model KH-11 satellite into orbit. The use of a floor model satellite, never intended to be 
placed in orbit, demonstrates how anxious intelligence officials were to regain the full 
reconnaissance coverage provided by the satellite.'”' The Air Force conducted the final Titan 
34D launch at SLC-4E on November 6, 1988. 

Prior to the Challenger explosion, NASA had planned to eliminate its reliance upon 


expendable launch vehicles in favor of the reusable Shuttle. The Department of Defense 


"?|st Strategic Aerospace Division Historical Chronology, (Vandenberg Air Force Base, 
California: 20th Air Force History Office, 1985). 

P?The Space Shuttle Challenger exploded in the Florida sky shortly after launch on January 26, 
1986. 

P'Richelsen, 214-215. 
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also planned extensive use of the Shuttle for its military launches although the Air Force 
continued to procure expendable vehicles as alternatives to the Shuttle. When the 
Challenger disaster grounded the Space Shuttle program for nearly two years, NASA and the 
Department of Defense concluded that it would be wise to rely on a mixed fleet of 
expendable vehicles and space shuttles for future space launches. After the Department of 
Defense canceled plans to launch space shuttles from SLC-6 at South VAFB (these launches 
would have replaced the Titan 34D as the booster for KH and other military satellites), a 
decision was made to increase the heavy lift capability of the Air Force by modifying SLC- 
4E to handle Titan IV launches. The Titan IV is capable of handling payloads as large as 


192 


those planned for the Space Shuttle. ^ Titan IV launches at SLC-4 would supplement 
launches from the Air Force's two East Coast Titan IV facilities, Complexes 40 and 41 at 
Cape Canaveral and the Kennedy Space Center in Florida. 

The Air Force completed modifications at SLC-4E in the spring of 1991. As an 
added safety measure, the Air Force located a Remote Launch Control Center (RLCC) in 
Facility 8510 on North VAFB. During a launch, control and monitoring functions are 
switched from the Launch Operations Building (LOB, Facility 730) at SLC-4 to the RLCC. 
The LOB is then evacuated during a hold in the countdown. Once the Titan IV clears the 
pad and the area is declared safe, control may be switched back to the LOB for the remainder 
of the launch. This added precautionary feature came about as a direct result of the April 
1986 Titan 34D explosion when several SLC-4 personnel in the LOB were exposed to small 
amounts of toxic fuel and oxidizer chemicals.'^? 


The Air Force conducted its first West Coast Titan IV launch from SLC-4E on 
March 8, 1991. According to Aviation Week & Space Technology, the second Titan IV 





launch at SLC-4E on November 7, 1991 marked the transition from the developmental phase 


of the space launch system to the operational phase. Although the payload on this second 


"Тһе Titan IV is similar to the Titan 34D except for lengthened Stage I and II fuel and oxidizer 
tanks (for increased booster performance) and lengthened solid rocket motors (the Titan 34D had five and 
one-half segments whereas the Titan IV has seven segments) to provide additional boost performance 
(Martin Marietta, Titan IV Familiarization II: Course Number VT4-200, VAFB, (Denver: Martin Marietta, 
November 1992), XX). 

193 Martin Marietta, November 1992, 5-1. 
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launch was classified, it was believed to be either a KH-11 satellite or a Lacrosse radar 
imaging spacecraft." 

The Air Force initially projected 90-100 launches from its East and West Coast Titan 
IV facilities by the year 2000. SLC-4E would handle about two launches per year during 
that span. In 1991, the Air Force reduced their projection to 60-65 Titan IV launches by the 
year 2000. Factors contributing to this decision included a reduced Department of Defense 
budget, the end of the Cold War, the development of satellites with increasingly longer 
operational lifetimes, and a general trend toward smaller military spacecraft. ^? 

Misfortune again struck the Air Force's Titan program on August 2, 1993 when a 
Titan IV, launched at SLC-4E, exploded roughly two minutes after lift-off. The Titan IV 
was probably carrying a KH-11 satellite and another imaging radar or surveillance satellite. 
The entire payload was estimated to be worth nearly $1 billion."^ This latest Titan 
explosion, caused by a flaw in a solid-rocket motor case, grounded the Titan IV program for 
several months as technicians sought clues to prevent future malfunctions. This incident, 
however, did not affect the Air Force’s Titan II program at SLC-4W. The Air Force 
launched Landsat 6 on October 5, 1993 and the Clementine lunar probe on January 25, 1994, 
both from SLC-4W, using refurbished Titan II ICBMs. The first Titan IV launch after the 
explosion at SLC-4E occurred at Cape Canaveral in February 1994. 

At present, operations at SLC-4E are on hold while the Air Force modifies the pad to 
handle Titan IVs equipped with the new Solid Rocket Motor Upgrade. The next launch at 


the pad is scheduled for some time іп 1997.'? 


P^Lacrosse satellites are designed to penetrate cloud cover for land and ocean surveillance. The 
Shuttle Atlantis placed the first Lacrosse into orbit in December 1988. For more information see, “First 
Vandenberg Titan 4 Launched,” Aviation Week & Space Technology, 18 March 1991, 20; “Air Force 
Launches Second Titan 4 From Vandenberg," Aviation Week & Space Technology, 18 November 1991, 
20. 





195 Aviation Week & Space Technology, 18 November 1991, 20. 

«Explosion Halts Titan 4 Launches,” Aviation Week & Space Technology, 9 August 1993, 22. 

7«Martin, USAF Speed Titan 4 Processing,” Aviation Week & Space Technology, 12 September 
1994, 54-55. 
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4.4.2 Architectural Description 


4.4.2.1 General 
Space Launch Complex 4 (SLC-4), constructed between 1962 and 1992, is located 


along Surf Road near the base of Spring Canyon on South VAFB. The active complex 
encompasses 213 acres of rolling terrain overlooking the Pacific Ocean. SLC-4 is 
considered a dual-pad, single blockhouse complex constructed to support the Titan booster 
vehicle and assigned space payloads. A chain link fence encloses the two launch pads, 
numerous support and administration buildings, fuel storage areas, and monitoring 
equipment. The two pads, SLC-4 East and SLC-4 West, are virtually identical. Additional 
facilities have been added to 4-East to support the solid rocket motor segment of the Titan IV 
launch vehicle. 

Each launch pad contains a launch area, a Mobile Service Tower, an Umbilical 
Tower, a Launch Support Building, propellant holding areas and gas storage areas. 
Numerous administration buildings and a single Launch Operations Building provide 


support for both pads. 


Propellant Systems 

SLC-4 uses a two-part hypergolic propellant system to launch Titan II and IV 
missiles. Hypergolic fuel is defined as a fuel that spontaneously ignites upon contact with an 
oxidant."* The fuel used at SLC-4 is known as Aerozine 50, a mixture of unsymmetrical 
dimethylhydrazine (UDMH) and hydrazine (N2H4).' The oxidant is nitrogen tetroxide 
(N2O4). Due to the handling requirements of both the Titan II and Titan IV missile, each pad 
contains propellant holding areas consisting of an oxidizer storage area and a fuel storage 
area. The combustive nature of the liquids, requires the storage areas to be separated by the 
launch decks. The oxidizer holding areas are located on the north side of the pads while the 
fuel holding areas are located on the south side. As a further safety precaution, a protective 


environmental suit is required to be worn at all times when working with hypergolic fuel. 


P5] L, Nayler, A Dictionary of Astronautics, (New York City: Hart Publishing Company, Inc., 
1964), 116. 
596. E. James, Handbook of Liquid Propellants, (Cocoa Division: Martin-Cocoa Safety, 1961), 46. 
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Each pad contains a 28,000 gallon ready vessel for nitrogen tetroxide, a 22,000 
gallon ready vessel for the Aerozine 50, a Propellant Loading Unit (PLU), and associated 
plumbing systems for storage and transfer of propellants. A propane tank supplies the power 
to the Fuel Incinerator, used for fuel vapor disposal. 

Within the fuel and oxidizer subsystems each line contains a remote shutoff valve 
and filter. Each vent line contains a relief valve and is tied into the Emergency Relief Stack. 
The subsystems also contain propellant waste lines and a tank to collect waste propellant 


resulting from engine drain. 


Liquid / Gaseous Nitrogen 

Both pads use gaseous nitrogen (GN;) to blanket, purge, pressurize and operate 
numerous launch components as well as attenuate and suppress the launch blast. A blanket 
of GN; produces a dry, oxygen-free environment thereby eliminating the dangers that could 
result from either sparks (generated by electronic relays) or oxygen-inspired corrosion. The 
electronic panels are equipped with GN» purges. In a propellant-rich environment any type 
of spark may ignite surrounding materials and set off a catastrophic explosion. While the 
booster is erected on the launch pad, a blanket pressure of two to five psi of GN» is used to 
keep the interior of the booster oxygen- and corrosion-free. 

The main source of gaseous nitrogen is supplied, via a 6000 psi pipeline, from the 
Linde plant, a GN» conversion facility located near SLC-6. The GN; is routed through the 
Gas Storage Area (GSA) on SLC-4 West to the GSA on SLC-4 East. The gas is stored at 
SLC-4 in storage bottles with a 300 cubic foot capacity. 

If GN» is unavailable from the Linde plant, liquid nitrogen is delivered to Pad 4W in 
tanker trailers. The liquid nitrogen is stored in a 35,000 gallon dewar vessel (with a design 
not unlike that of a thermos bottle), converted to gas, compressed and stored for future use.’ 

GN; used in combination with water, attenuates both the sound and the overpressure 
generated by the launch blast. Pad 4 East contains GN; tanks and two 3,000 gallon water 


tanks located near the exhaust duct. During launch the GN; forces the water out of nozzles 


Martin Marietta, September 1992, 27. 
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towards the exhaust duct. Four additional tanks, located underneath the launch mount, are 


also used for attenuation of the overpressure. 


4.4.2.2 Shared Facilities 


Facility 721: CES Transformer Yard 


The CES Transformer yard was built in 1976 and contains 42 square feet. 


Facility 723: SLC-4 Electrical Power Station 

The electrical power station supplies power to Facility 730, the Launch Operations 
Building. This rectangular, concrete block building was constructed in 1962 and contains 
3,600 square feet. The building also includes a corrugated metal addition complete with 
windows. A personnel door opens onto the main part of the structure, adjacent to the 


addition. This building also houses a 1,300 square foot fitness center for SLC-4. 


Facility T723A: Modular Launch Support Building 
SLC-4 has a constant need for additional administrative space. Modular trailers, 
such as Facility T723A, were brought in to provide this additional space on a temporary 


basis. 


Facility 725: Technical Support Building No. 2 
Constructed in 1965, Facility 725 houses numerous administration, support and 
contractor offices for the Martin Marietta, CSD, and Aerojet companies. The 8,000 square 


foot building is rectangular in plan and eight bays in length. 


Facility 727: MI Switch House 
The switch house was constructed in 1991 and serves as the main distribution point 


for the power to the complex. The incoming voltage, 12 KV, is dropped to a useable level of 
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480 volts before being distributed to the pads. A diesel generator, located near SLC-6, 
provides electrical power to the complex during countdown and is considered the prime 


201 


launch power supply.” The 2,304 square foot switch hut is constructed of poured reinforced 


concrete with a flat roof. 


Facility 729: Emergency Power Facility 
The emergency power facility provides uninterrupted power to the complex. The 


200 square foot building was constructed in 1992. 


Facility 730: Launch Operations Building 

The Launch Operations Building (LOB) is centrally located on the complex and 
serves as the main control center for both Pads 4E and 4W. The one-story structure (plus 
basement), built in 1962, is rectangular in plan and constructed of poured reinforced 
concrete strong enough to withstand the launch blast of Titan II missiles. Located inside the 
9,200 square foot building are telemetry recorders, communications equipment, and two 
firing rooms staffed by Air Force and contractor representatives and Air Force Safety 
personnel. 

The basement floor of the LOB contains several equipment rooms used to support 
the processing of boosters and satellite vehicles. LOB rooms include the communications 
room, the ground station, and the Programmable Aerospace Control Equipment (PACE) 
room. The electronic interconnect to 4E and 4W are routed through the cable trays 
terminating in the LOB. The PACE room controls the automatic countdown and count-up 
sequence for the launch vehicle, automatically tests the complete flight control system, and 
operates in a monitor mode to receive and process monitor signals and status changes.” 

The main floor of the building contains additional vehicle support equipment and 
two firing rooms (Rooms 101 and 102). Room 101 is used to checkout, control and monitor 
all launch proceedings of the Titan II missiles on Pad 4W. Room 102, or Launch Control 
East, is used strictly for testing the Titan IV missiles. After the explosion of the Titan 34D 


on Pad 4E and out of respect for the tremendous blast produced by Titan IV launches, 





Martin Marietta, November 1992, 2-1. 
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greater safety measures were introduced at the complex when launches were performed at 
the east pad. Until T-minus 90 minutes, the launch personnel in the LOB monitor all system 
performances. At T-minus 90 minutes, all personnel evacuate the LOB and convene at the 
Remote Launch Control Center (RLCC) located in building 8510 on North VAFB where the 
launch process continues. Room 104 is the Propellant Transfer Unit. A shop room supports 
the booster engine work while a special test room, complete with electronic cabinets and 
consoles, conducts tests of the satellite vehicle. 

Two cable tunnels extend from the LOB to the lower level of each Launch Support 
Building on 4 East and 4 West. Steel trays, lining both cable tunnels, support the numerous 
communication and electrical cables. The reinforced concrete tunnels protect the cables 
from both environmental hazards and the destructive effects of a launch blast. 

The tunnels also serve as an emergency egress passage for technicians working at the 
pads. Technicians are directed to use the tunnels in the event of a toxic propellant cloud. 
Unlike the recirculation of air in a standard HVAC system, these tunnels are kept pressurized 


along their length from the LOB to the Pads thereby preventing the intake of toxic fumes. 


Facility $510: Remote Launch Control Center (RLCC) 

Facility 8510, located on north VAFB, was originally constructed in 1970. After the 
explosion of the Titan 34D on SLC-4E, the building was modified to house the RLCC. The 
building contains numerous equipment rooms and office space to support activities 
conducted at VAFB. The building contains four rooms specifically designated for launching 
the Titan IVs from SLC-4: (1) the Launch Control Center (Room 180E); (2) the Telemetry 
Ground Station / Instrumentation Room (Room 167); (3) the Launch Control Support Room 
(Room 180C); (4) the Winds Team (Room 185). Equipment located in the RLCC includes, 
but is not limited to, complex control consoles, payload consoles, countdown readout clocks, 
recording equipment, telemetry data processing systems, a PACE equipment set and data 
communications equipment. Communication between the RLCC and SLC-4E is 


accomplished via the installation’s range fiber optics network." 


??Martin Marietta, September 1992, 29-30. 
Martin Marietta, November 1992, 5-2,3. 
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Facility 8510 will also serve as the RLCC for SLC-3. The movement away from 
utilizing LOBs at the launch complex itself is to ensure the safety of launch personnel and 


technicians during launch operations. 


Facility 731: Technical Support Building No. 1 (TSBI) 

The TSBI, constructed in 1962, encompasses 22,400 square feet. The building 
consists of two rectangular pre-fabricated metal buildings connected along one longitudinal 
side. The low-pitched gable roofs converge in a valley. Ventilators punctuate the ridge of 
each roof. Double aluminum and glass personnel doors open onto one longitudinal side. 
Each bay of the building is equipped with sliding aluminum windows. The building serves 
as administration and support space for the Martin Marietta, Lockheed, DSI companies and 


Air Force personnel. 


Facility 740: Weather Tower 

Weather tower 300 is centrally located between pads 4E and 4W. The Weather 
Tower, constructed in 1963, is located adjacent to the tower. Weather-sensing equipment, 
located on the tower, relays weather-related data to the Base Weather Station (BWS) for 


processing, quality control, display and archiving on magnetic tape. 


Facility 742: Complex Entry Control Point 

Due to the number of classified launches conducted at the complex, access 
restrictions are applied to all incoming traffic. The complex is surrounded by a perimeter 
security fence and security road terminating at the complex’s main entrance. A security gate 
extends across the entrance road (Kelp Road). 

The entry control building, constructed in 1992, controls and monitors all incoming 
and outgoing traffic. All visitors, contractors, and launch personnel must be authorized prior 
to gaining access to the complex. Visitors may park their vehicles in an adjacent lot. 


Complex personnel remain with visitors at all times. Numerous emergency exits allow quick 
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egress for launch technicians through the perimeter security fence in the event of an 
emergency. 

The 435 square foot building is constructed of reinforced concrete with a concrete 
foundation and flat roof. Security windows encircle the building providing views of the 


complex and the adjacent parking lot. 


Facility 743: Aeration Pond 
The Aeration pond was constructed in 1962. The pond is used for sewage treatment 


and disposal. 


Septic Pond 
The Septic Pond was constructed in 1992. The pond is used for sewage treatment 


and disposal. 


Facility 745: Telephone Switch Hut No. 13 
The complex’s Telephone Switch Hut No. 13 was constructed in 1962 and contains 


192 square feet. 


Facility 746: Pad Entry Control Station 
The Control Station was constructed in 1978 and serves as the single point of entry 
to both the East and West Pads at SLC-4. The 144 square foot building is constructed of 
concrete block with an overhanging flat roof. An aluminum storefront door provides access 
to the single room building. Aluminum frame windows encircle the building allowing visual 
access to both pads. 
АП personnel entering and leaving both pads are tracked through this point. No one 
is allowed to proceed to either launch area without first signing in and obtaining a badge 


from the security guard. Upon leaving the launch area, the badge is returned to the guard. 
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This station makes it possible to know who is on either pad at any one time in case of an 


emergency and evacuation. 


Observation Cameras 

SLC-4 contains numerous observation cameras to monitor operational activities. 
Operational activities include, but are not limited to, missile build-up, propellant loading, 
testing and launch. The complex contains 60 foot and 20 foot video towers, as well as closed 
circuit television cameras and close-up cameras monitoring the launch cycle. Several 
shelters, located near the launch area, house and protect the blast-proof cameras from the 
launch blast. In addition, several blast-proof cameras are located adjacent to the missile 
engines to capture data during ignition and liftoff. The camera system also allows 
technicians to observe each phase of the launch cycle from numerous angles and distances as 


well as allowing them to respond quickly and efficiently to any emergency that may arise. 


4.4.2.3 SLC-4 East 


4.4.2.3.1 General 
Pad 4E is divided into three main areas - the launch deck area, the oxidizer facilities 


and the fuel facilities. The launch deck is centrally located between both propellant facilities 
with the oxidizer facility to the north and the fuel facilities to the south. Additional support 
facilities are located throughout the pad area. The launch deck consists of the Launch 
Support Building, the launch mount, the Mobile Service Tower, and the Umbilical Tower. 
The oxidizer facility consists of the Oxidizer Holding Area, the Oxidizer Scrubber, the 
Oxidizer Burner, the Oxidizer Vent Stack. The fuel facility consists of the Fuel Holding 
Area, the Fuel Vapor Incinerator Pad, the Fuel Vent Stack, and the Fuel Emergency Relief 
Blowdown Tank. The architectural descriptions are organized around function and therefore 


the building numbers may not run consecutively. 


4.4.2.3.2 Launch Deck Area 


Facility 715: Launch Service Building 
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The pivotal point of the launch pad is the Launch Service Building (LSB). Roughly 
square in plan, the approximately 15,000 square foot LSB functions as the support structure 
for the launch deck and ultimately the Titan IV missile. The single story structure was 
constructed in 1970. Modifications to the building occurred in 1977, 1981, 1982, and 1986 
with the most significant alteration occurring in 1989 with the addition of the Power 
Upgrade Room on the north side of the LSB. 

The LSB is a multi-purpose facility used to support the launch vehicle. The main 
function of the LSB is to test and conduct the pre-launch check-out of the Titan IV missile. 
Several Martin Marietta support systems within the building supply the missile with power, 
instrumentation, communication, and propellant connections, as well as hydraulic and 
pneumatic pressure connections. Some of the systems located in Room 111 of the LSB 
include the power supplies, the Van Power Distribution Control and the Launch Control 
Assembly systems. The Vehicle Checkout Assembly, Propellant Transfer, and 
Pressurization Control Set are also located in Room 111. A secondary room houses the 
Nitrogen Pressure Controller.” 


level of the LSB. 


The cable tunnel (described above) terminates in the lower 


With the latest configuration of Titan IV vehicles, there was concern for the 
structural stability of the LSB's roof deck. To alleviate the dangers resulting from the 
increased blast and overpressures generated by the missile's exhaust, extensive internal 
modifications were undertaken. Several steel I-beams were installed in the building to 
provide added structural stability to the roof deck. 

The LSB is constructed of reinforced concrete with five foot thick walls and a flat 
roof. Two sets of large steel doors and a set of smaller steel doors open off the south end of 
the building. A paved drive allows vehicular traffic to approach the building. Personnel 
doors, located on the north side of the building, flank a smaller concrete addition. A paved 
drive, supported by compacted earth, extends from grade level to the launch deck above. 
The drive allowed the transporters to deliver the missile components to the launch pad. 
Personnel stairs located at the southeast corner of the building lead from grade level to the 


deck also. A painted steel safety rail lines the perimeter of the roof. 


Martin Marietta, September 1992, 2-1. 
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Launch Mount 

The launch mount physically supports the launch vehicle during build-up, testing, 
and launch proceedings. The structural steel launch mount, consists of two square stands. 
These are separated by several feet to allow the core vehicle to sit between the two solid 
rocket motors. The 70 foot tall solid rocket motors are strapped to the core vehicle. The 


core vehicle consists of Stage 1, Stage 2, the Upper Stage, and the Payload Fairing. 


Blast Duct/Deluge System 

The flame deflector/blast duct is located directly below the launch mount. The blast 
is directed down through the duct and deflected straight out to the south. The duct is 
constructed of reinforced concrete. The launch mount end is coated with “fondue fire,” a 
heat resistant, putty-like material. The fondue fire reflects the heat rather than allowing it to 
be absorbed by the concrete and thereby causing deterioration. 

When Pad 4 E was modified to launch the Titan IV missiles, the flame deflector and 
blast duct were also modified. Two major concrete pours were required for the floor of the 
duct. In excess of 3,500 cubic yards of concrete were trucked in from local sources to 
complete the pour. Smaller pours were employed for the walls. Over a period of weeks the 
duct area was literally transformed from its original state. 

A two-system deluge is used for the complex to cool surrounding materials and 
suppress the blast noise. One system is located at the end of the launch deck. The second 
system is located in blue-painted piping surrounding the launch mount. A few seconds 
before ignition, the deluge sprays will turn on sending thousands of gallons of water through 
the blast duct. The deluge system is used for sound suppression as well. 

Located at the end of the deflector is a retention basin into which most of the deluge 
water and exhaust is funneled. The basin captures the majority of the deluge water although 
some evaporation will occur due to the extreme heat of the engines when they are burning. 
After each test firing and launch, the water in the basin is tested for the level of 


contamination. 
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Umbilical Tower (UT) 

The Umbilical Tower (UT), an open frame structural steel tower, supports the missile 
during testing, check-out and launch proceedings. Propellant and gas service lines, 
communications, electrical cabling, and air conditioning ducts run from ground systems to 
the launch vehicle. Three to five booms are used to connect these systems to the missile. 

The UT rises to a height of 172” above the reinforced concrete Launch Support 
Building. In plan, the UT is approximately 24’ x 24’ square. In elevation, the structure is 
irregularly shaped, rectangular for approximately two thirds of the structure, tapering at one 
side for the remaining third of the elevation. The north and east sides of the 172 foot tower 
are covered in steel for flame and blast protection. Fondue fire is applied to the base of the 
UT for added fire protection. 

As the missile begins to lift from the pad, the electrical and communication 
connections disconnect and fall away leaving the missile under its own power. Additional 
booms, located at 154’-1”, 142’-0”, 126’-10”, and 108'7-5", support the rocket body while 
on the launch pad. These will be manually moved away from the missile prior to the launch. 

In 1990, the UT underwent minor modifications to support the larger Titan IV 
missile. Missile connections were modified to supply the Titan IV with the necessary 
support connections. Modifications also included removing a top portion (approximately 
20°) of the UT and replacing it with a longer, narrower extension. A 500 pound electric 
monorail crane is located at top of structure to assist in prepping the launch vehicle for flight. 
To provide additional support to the UT, a structural steel brace was added to its west side. 
Engineers added the diagonal brace to prevent the UT from being toppled by the tremendous 
thrust generated by the rocket. 

A steel evacuation and access stairway runs from the foundation to the top level of 
the UT. During prelaunch proceedings personnel must have access to the missile once the 
Mobile Service Tower (MST) is moved away from the launch deck in order to perform the 
final pre-launch tasks such as the disconnection of propellant lines. In addition, several lines 


cross over from the MST to the UT and these must be disconnected. 


Mobile Service Tower (MST) 
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The Mobile Service Tower (MST) on Pad 4 East has undergone several 
modifications since it was first constructed in 1963. The MST was originally configured to 
support the launching of Atlas missiles. Responding to advances in missile technology, the 
MST was modified in the late 1960s to support the launching of the Titan missiles. After the 
explosion of the Titan 34D in 1986, the severely damaged MST was dismantled and 
removed. In a mere 13 months, an entirely new MST was built to support the Titan IV 
missile family. By late 1990 the new MST, 249'-5" in height, was ready for operation. 

Under the guidance of the Space Systems Division and the 6595th Aerospace Test 
Group the dismantling of the old MST and the construction of the new MST was undertaken. 
A lifting crane, capable of hoisting 1200 tons, was employed to dismantle the MST in five 
sections. The lifting crane was then used to construct the new MST. 

Instead of using conventional construction methods to assemble the new MST, 
modular fabrication was employed. Thirteen modular sections were constructed at Tongue 
Point, Oregon, and shipped to VAFB on ocean-going barges. Each structural steel module 
represents four or five stages of the MST. Boilermakers assembled each modular section 
side-by-side to a tolerance of 1/4 inch top to bottom for the main structural members. 

After the modules were delivered to the complex, the modules were paired and 
welded together. The lifting crane then stacked the new modular units into place. The 
hammerhead, the final module to be lifted into place, was delivered to VAFB as one 
complete unit. The hammerhead, encompassing the 24th through 26th stage, is a steel- 
enclosed rectangular structure projecting from the west side of the MST. The enclosure 
houses both the 200 and 7 1/2 ton lifting cranes used to assemble the Titan IV booster on the 
launch deck. 

The current MST is rectangular in plan, 26 stages tall, and in excess of 9 million 
pounds. The first stage of the MST begins at grade and rises to 23’ 6 1/4". When loaded 
with a missile, the bottom of the missile rests on the second stage, located 31' 7 1/4" above 
grade level. The top of a fully erected missile rises to stage 18, 191' 7" above grade level. 
The moveable MST assists with the build-up and testing of the Titan IV missiles. No less 
than 23 stages housed within the MST allow technicians to erect, inspect, and service the 


missiles before launching. 
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The MST is located in one of two places at all times - the stowed position or the 
launch deck position. These two positions are separated by 300° of reinforced concrete. To 
shuttle the MST to and from the launch deck, a sliding rail system is employed. Prior to 
moving the MST, the MST is hydraulically lifted approximately three inches above the 
support stands. The full weight is then transferred to four steel structures mounted on 
wheels, known as “trucks”. The MST is then shuttled east or west on the steel rails to the 
desired position. Once the MST has reached either the launch deck or the stowed position, it 
is again hydraulically lifted and placed on the support stands. The MST is then physically 
pinned into place to prevent the MST from moving. Each concrete and steel stand, located at 
either end of the rail system, contains a square hole. Once in position with the weight 
transferred to the supports, a large square pin is fitted through the hole, securing the MST. 

During missile build-up, the MST is brought forward to the launch deck The entire 
MST is sheathed in steel panels to protect the interior from the effects of the environment. 
The west side of the MST contains numerous sliding panel doors to allow access to the 
different stages of the launch vehicle. During prelaunch proceedings, the sliding panel doors 
open allowing the MST to move away from the launch deck. 

With the MST in the build-up position, the hammerhead projects over the launch 
deck ready to envelope the launch mount and ultimately the launch vehicle. Trailers deliver 
the missile segments, in the proper sequence, to the launch deck. Each segment is processed 
at other facilities and brought to the complex for final mating. To mate the heavier 
segments, the 200-ton crane is brought forward from the back of the hammerhead, and 
lowered to the deck. The 7 1/2-ton crane is used to lift lighter loads. Each missile segment 
is lifted into its vertical position by the crane. First, the two solid rocket motor (SRM) 
segments, each approximately 10” in diameter, are stacked sequentially on the launch mount. 
The solid fuel segments are actually open-ended containers, allowing the segments to mate. 
When fully constructed the SRMs stand approximately 110' tall. Second, the two stages 
comprising the core vehicle are lifted into place between the two SRMs. The SRMs are 
strapped to the core vehicle prior to lift-off. The payload, the last segment to be placed on 


top of the core vehicle, is enclosed and protected by the clean room. 
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The “100,000 class” clean room encompasses the upper 13 stages of the MST, not 
including the hammerhead. The clean room provides an environmentally controlled space 
for processing the payload. Technicians are required to wear protective “bunny suits” at all 
times. The suits not only safeguard technicians conducting propellant operations but also 
prevents the contamination of the payload. Each suit includes a hard air hose plugged into 
an air supply outlet. The breathing air, processed within the MST, is either stored in several 
tall bottles located (known as a tube bank) or supplied by two breathing air compressors. 
The breathing air is maintained at approximately 100 psi within the system. Each suit also 
contains a regulator to adjust the psi as needed. The payload remains in the protective clean 
room until the payload fairing is attached and the MST is shuttled to its stowed position. 

Launch technicians gain access to the different stages of the MST via two sets of 
stairs and elevators, located on the north and south sides of the structure. The south elevator 
is primarily for personnel use and provides access to levels one through twelve. The north 
elevator, used to carry personnel and equipment, is larger and rises the full 23 stages of the 
tower. The elevator also rises the additional three levels to provide access to the roof. 

Both during and after the mating process, technicians conduct a myriad of tests to 
ready the missile for flight. Each level of the MST contains equipment specific to each 
phase of build-up, testing, and checkout. Propellant lines, HVAC ducting and filtration, 
electrical and communication connections, safety equipment, and vacuum, breathing air, and 
water deluge systems all thread their way through the MST’s 26 stages. A breathing air 
trailer is located adjacent to Facility 719 and supplies conditioned air to the MST. 

The MST requires a 480 volt power supply for the numerous three-phase motors and 
equipment located throughout the structure. The MST also contains two 120 volt busses: 
one utility buss and one technical buss. The technical buss, used for special test equipment, 
provides filtered or “clean” power, power that has had all the harmonic distortion removed. 
The MST also contains five boilers. These boilers supply hot water for the purpose of 
humidity control within the clean work area. A water treatment system is also contained on 
the MST to descale the water. 

In case of an accidental release of propellants around the launch vehicle, the MST 


contains its own deluge system. In the event of such an accident, the deluge system washes 
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down the entire vehicle and pad. The majority of the propellants used on the Titan IVs are 
hydroscopic, meaning they readily absorb and retain water. Thus, when the deluge system is 
turned on the water is absorbed into the propellant. The water-laden propellant falls to the 
launch deck and is directed into the retention basin. The propellant-water mixture will then 


be hauled away as contaminated waste. 


4.4.2.3.3 Fuel Facilities 


Facility 713: Payload Fuel Trailer Pad 

The payload fuel trailer pad, constructed in 1991, is located to the south of the launch 
deck. The concrete pad is 267 square feet in size. Aerozine 50, is brought to the pad to fuel 
the payload. Once the fuel is processed, it is transferred to the MST via the Propellant 
Transfer Unit located in Room 104 of the LSB. The complex also contains a relief blow- 
down tank (an emergency dump tank) to quickly off-load the propellant if necessary. Once 
dumped, the propellant is considered contaminated and must then be processed as hazardous 


waste. 


Facility 714: Fuel Vapor Incinerator Pad 

Under certain situations, fuel must be downloaded from the system. To prevent 
contamination of the fuel system, the downloaded Aerozine 50 will be directed either to the 
vapor incinerator pad or to the vent stack. According to the strict guidelines set forth by 
Santa Barbara County, downloaded and excess fuel may be released directly into the 
atmosphere only under emergency situations. 

The portable incinerator facility, constructed in 1991, is located southwest of the 
launch area. The unsheltered facility contains two tanks, cradled on concrete supports, and 
the incinerator equipment. A white, 3000 gallon propane tank provides the fuel necessary to 
power the incinerator. The adjacent blue tank contains the equipment necessary to burn the 
vapor prior to venting. 

Depending on the time factor involved with a fuel emergency, it may not be possible 
to download the Aerozine 50 to the vapor incinerator pad for controlled burning. An 


emergency situation may necessitate the venting of the fuel directly into the atmosphere. A 
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large orange-colored tower, located adjacent to the fuel holding area, vents the toxic vapors 


200” above the ground. Aerozine 50 vaporizes around 70 °F. 


Facility 716: Fuel Holding Area 

The fuel holding area, constructed in 1970, is located southwest of the launch pad. 
The Aerozine 50, delivered to the pad in a transport trailer, is stored in a 28,000 gallon 
vessel. The tank is located in a concrete retaining pit containing deluge spraydowns and 
protected from the launch blast by a reinforced concrete wall. In the event of a fuel spill in 
the pit, the deluge spray will dilute the fuel and minimize the release of toxic fumes into the 
atmosphere. 

Launch personnel routinely sample the fuel to monitor the purity level prior to 
loading the fuel onto the booster vehicle. A pumping unit, located in the LSB, pumps the 
fuel through stainless steel lines from the holding area to the booster. The skid-mounted 
propellant loading units were originally used at Cape Canaveral, Florida. The units were 
transferred to VAFB to support the launching of the first Titans. The loading units have 


been used at VAFB ever since. 


4.4.2.3.4 Oxidizer Facilities 


Facility 722: Oxidizer Holding Area 

The Oxidizer Holding Area was constructed in 1970. The open, steel-frame 
structure was constructed with a poured concrete foundation and shed roof. To protect the 
surrounding area from an oxidizer spill, the 28,000 gallon storage vessel is located within a 
retaining pit. 

The function of the oxidizer holding area is similar to the fuel holding area discussed 
above. The oxidizer, nitrogen tetroxide (N>O,), is delivered to the complex in a transport 
trailer and transferred to the storage vessel. Technicians continuously sample the №04 to 
ensure its purity prior to loading onto the vehicle. The pumping unit, located in the LSB, 
pumps the oxidizer through stainless steel lines from the holding area to the booster. The 


retaining pit surrounding the storage vessel contains any oxidizer spills that may occur. 
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Deluge sprays dilute any №04 spill thereby minimizing the release of toxic fumes into the 


atmosphere. 


Facility 726: Oxidizer Scrubber 

The scrubber, constructed in 1966, processes the excess or downloaded oxidizer for 
disposal. The function of the oxidizer is similar to the fuel vapor incinerator with the 
difference being how the excess oxidizer is handled. While the excess fuel is burned, the 
oxidizer is “bubbled” through and absorbed into a gel-like substance. Any remaining gas 
“bubbles” through the gel and is released into the atmosphere as “clean air". The system is 
considered 97% efficient. The gel is then processed as contaminated waste. 

The complex is guided by strict Santa Barbara County requirements for unloading 
the oxidizer from the vehicle. Depending on the time needed for unloading the oxidizer, the 
oxidizer will either be dumped into the scrubber or vented directly through a vent stack. 
During a dump, the unloaded oxidizer is not returned to the original supply tank for fear of 
contaminating the system therefore, if time allows, the scrubber will be used. If time is of 
critical importance the oxidizer is vented directly into the atmosphere through two 200’ 
stacks. This is only done as a last resort. Venting directly to the atmosphere is hazardous 


due to the potential formation of a toxic vapor cloud. 


4.4.2.3.5 Support Facilities 


Facility 717: PLF HVAC Building 

The Payload Fairing Heating/Ventilating/Air Conditioning (PLF HVAC) Building, 
originally constructed in 1978, supplied conditioned air to the spacecraft during the launch 
cycle. The original building was completely destroyed in the Titan 34-D explosion of 1986. 
In 1989, a new 5,200 square foot building was constructed. The building is one-story in 
height and constructed of poured reinforced concrete on a concrete slab foundation. Access 
to the building is gained through two pairs of flush metal doors. Numerous ventilators 


project through the flat, metal clad roof. Mechanical supply equipment, extending from the 
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east side of the building, provides 200 CFM (cubic feet per minute) of conditioned air to the 


spacecraft and payload fairing, located inside the MST’s clean room. 


Facility 719: CE HVAC Building 

The 5,440 square foot building supplies either chilled or heated water to the air 
handlers in the MST to maintain the proper temperature and humidity in the clean enclosure. 
Four large boilers supply hot water for humidity control. The MST itself contains all the 
necessary HVAC ducting, cooling coils, and filters to provide conditioned and clean air to 
the clean room. The air is filtered until it attains a class 100,000 status. The building also 
supplies electrical power to the majority of the MST. 

The steel fabricated building, constructed in 1991, is rectangular in plan and one 
story in height. The building has a poured concrete foundation, flat standing seem metal 


roof, and is sheathed in steel siding. 


Facility 720: Live End Item Storage Area 

The former x-ray facility, constructed in 1969, was used to inspect and x-ray the 
solid rocket motor segments before stacking them on the launch pad. X-raying the segments 
would reveal any minute cracks in the solid fuel units which could ultimately damage the 
missile. 

The facility contains a steel truss system supporting a large crane. Rectangular in 
plan, each braced leg of the facility is 4 1/2 bays in height, with similar trusses spanning the 
vertical supports. The crane is supported between the longitudinal trusses. 

After the explosion of the Titan IV missile on SLC-4E, engineers and launch safety 
personnel concluded that x-raying the solid fuel at the complex was too dangerous. The x- 
ray facility was relocated to Facilities 945 and 946. The facility is currently used for the 


temporary storage of hazardous materials. 


4.4.2.4 SLC-4 West 


4.4.2.4.1 General 
Like Pad 4 East, Pad 4 West is divided into three areas - the launch pad, the fuel area 


and the oxidizer area. The launch deck is centrally located and consists of the Launch 
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Service Building, the Launch Mount, the Umbilical Tower, and the Mobile Service Tower. 
The fuel area contains the Fuel Holding Facility, the Fuel Vapor Incinerator, the Vent Stack, 
and the Emergency Relief Blowdown Tank. The oxidizer area consists of the Oxidizer 
Holding Area, the Vapor Burner, Vent Stack, and Emergency Relief Blowdown Tank. 
Numerous launch support facilities surround the launch deck. As in the case with Pad 4 
East, the following architectural descriptions are organized by function and therefore may 


not appear in numerical order. 


4.4.2.4.2 Launch Deck Area 


Facility 738: Launch Service Building 

The Launch Service Building (LSB), constructed in 1971, is the central point of the 
pad. The main function of the 16,000 square foot LSB is to conduct testing and pre-launch 
check-out of the Titan II launch vehicle. Rooms inside the LSB contain the power supplies, 
the Van Power Distribution Control, the Launch Control Assembly system, the Vehicle 
Checkout Assembly system and the propellant transfer and pressurization control set. A 
secondary room houses the Nitrogen pressure controller? Personnel doors and three 
garage-type doors access the support equipment housed inside the building. 

The one-story, rectangular building is constructed of poured reinforced concrete with 
the flat roof serving as the launch deck. A paved drive allows vehicles to approach the LSB 
at grade level. A second vehicular drive slopes up from grade level to the launch deck 


above. 


Launch Mount 

The launch mount on 4 West is different than the mount used on 4 East because the 
Titan II missile consists of a single core vehicle. The launch mount on 4 West consists of a 
single structural steel ring supported on three stands. The core vehicle is bolted to the ring. 
After ignition, and once sufficient thrust has been attained, a computer program explodes the 


bolts allowing the missile to lift-off. 
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Blast Duct/Deluge System 

The blast duct is located directly below the launch mount. The duct directs the 
launch blast down and away from the launch mount and out to both the north and the south 
through reinforced concrete exhaust ducts. The launch mount end of the ducts is coated with 
"fondue fire,” a heat resistant, putty-like material, intended to prevent the deterioration of the 
concrete. 

The deluge system serves to suppress both the launch blast and the sound generated 
by the blast. A few seconds before ignition, the deluge sprays will be turned on sending 
thousands of gallons of water through the exhaust duct. 

Located at the end of the south duct is a retention basin into which the majority of the 
deluge water is funneled. The passage walls are angled towards the basin to direct the 
deluge runoff. Some evaporation of the deluge will occur due to the extreme heat of the 
engines when they are burning. After each test firing and launch, the collected deluge water, 


considered hazardous waste, is tested for the level of contamination. 


Umbilical Tower (UT) 

The Umbilical Tower (UT) supports the launch vehicle during testing, check-out and 
pre-launch proceedings. The fixed, structural steel UT rises 118° from the launch deck to the 
retractable boom situated at its top. Propellant and gas services lines, as well as 
communications and electrical cabling, stretch between the tower, the vehicle, and the 
numerous pad support systems. The UT contains eight work platforms allowing technicians 
access to the plumbing, electrical, and boom actuator systems. 

Several booms extend from tower to launch vehicle carrying service lines to the 
booster vehicle and the payload area. The primary, or retractable, boom serves as the main 
utility interface for the launch vehicle. The boom performs a function similar to that of a 
cable tray as it extends out to the launch vehicle. As the launch vehicle begins to lift from 


the launch mount, the boom is hydraulically withdrawn and the cabling is disconnected. 





205Martin Marietta, November 1992, 2-1. 
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Mobile Service Tower (MST) 

The Mobile Service Tower (MST) located on SLC-4W is fundamentally the same as 
when it was first constructed in the early 1960s to support the launch of Atlas missiles. As 
the Titan vehicles became operational, however, corresponding modifications were done on 
the MST. Alterations included changing the configuration of the launch platform. 

The C-shaped MST serves much the same function as the MST on SLC-4E. 
Constructed of steel I-beams and steel tube support braces, the MST stands approximately 
192” above the launch deck and is 70° wide. Above the fifth stage the width is reduced to 
40”. The MST is seventeen stages in height each identified in feet - levels 29, 39, 49, 59, 69, 
79, etc., up to 179. Three sides of the structure are sheathed with corrugated metal siding to 
protect the equipment, the missile and the working technicians from the environment. Steel 
panel doors, located on the west side structure, extend to the full height of the MST. The 
uppermost doors are hinged on the north side while the lower booster doors slide to the 
north. The doors open allowing the MST to move forward and envelope the launch mount 
and missile during build-up and testing. 

Located at the top of the MST, and extending 28' beyond the west facade, is the 
“hammerhead”. This steel structure houses a 30 ton crane and a 5 ton jib hook. A hinged 
panel door is raised up into the hammerhead allowing the two cranes to move forward. The 
main crane is capable of moving in all four directions while the jib hook, dependent upon the 
main crane, is limited to local east-west movements. Both cranes are used to lift and mate 
missile segments and the payload on the launch mount. 

Four wheeled truck assemblies move the MST on rails to and from the launch mount. 
The system of hydraulically lifting the MST off the support stands and moving the structure 
is virtually identical to the movement on 4 East. 

One difference between the Titan II and Titan IV launch vehicles is their alignment 
on the launch mount. SLC-4W uses a geodetic survey marker to align the vehicle. 
Technicians will use the theodolite equipment housed in Facility 739 to shoot a beam at the 


missile. The beam, directed through a hatch approximately halfway up the MST, marks the 


"Martin Marietta, September 1992, 2-3. 
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vehicle in relation to True North. True North must be identified so the vehicle will attain the 


correct orbit. 


4.4.2.4.3 Fuel Area 


Facility 733: Fuel Holding Area 

The fuel holding area, originally constructed in 1965, is located south of the launch 
deck, and houses the Aerozine 50 tank. The configuration of the fuel area is slightly 
different than that of the fuel area on SLC-4E but the purpose and intent remain the same. A 
thick concrete blast wall was constructed to provide added protection for the 22,000 gallon 
tank. The tank sits in a poured reinforced concrete pit that will contain any fuel leakages that 
may occur. A steel-frame open structure supports the corrugated steel shed roof. Steel stairs 
with tubular steel railings extend up the ends of the building providing access to the top of 
the tank. 

Room 104 of the LSB (Facility 738) contains the Propellant Transfer Unit. The 
transfer unit is used specifically to load the spacecraft. The propellant is brought to the pad 
in barrels, not tankers, and loaded into the unit. The unit controls and monitors the 
propellant system, vapors and vent gases and pumps the propellant into the MST for loading 
on the spacecraft. 

Located adjacent and to the south of the Fuel Holding Area is the Fuel Vapor 
Incinerator Pad, the Fuel Vent Stack, and the Fuel Emergency Relief Blowdown Tank. 


Fuel Vapor Incinerator 
According to the strict guidelines set forth by Santa Barbara County, fuel vapors may 
not be released directly into the atmosphere, except in the event of an extreme emergency. 


Consequently, the complex includes a vapor incinerator to dispose of excess fuel and vapors. 
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The incinerator facility is located southwest of the launch area. The unsheltered facility 
contains two tanks, cradled on concrete supports, and the incinerator equipment. A white, 
3000 gallon propane tank provides the fuel necessary to power the incinerator. The adjacent 


blue tank contains the equipment necessary to burn the vapor prior to venting. 


4.4.2.4.4 Oxidizer Area 


Facility 736: Oxidizer Holding Area 

The oxidizer holding area, located on the north side of the launch pad, supplies the 
booster with oxidizer. Built in 1965, the tank is capable of holding 28,000 gallons of 
nitrogen tetroxide. The tank, sitting on a thick reinforced concrete foundation, is protected 
from the launch blast by a thick reinforced concrete wall. An open steel frame structure, 


with a slightly pitched offset steel roof, protects the tank from above. 


Oxidizer Vapor Burner 

Unlike Pad 4 East, Pad 4 West contains an Oxidizer Vapor Burner to dispose of 
excess oxidizer and vapors. The facility contains two tanks, containing oxidizer and 
propane, and the incinerator equipment. The excess oxidizer is injected into the propane 
powered burner for burned off prior to venting to the atmosphere. 

The complex also contains an Emergency Relief Blowdown Tank. In the event of an 
emergency the oxidizer can be quickly dumped from the missile and directed to the 
blowdown tank. The oxidizer will not be circulated back into the system thereby preventing 
contamination of a “clean” system. Technicians are directed to handle the dumped oxidizer 


as hazardous waste. 


4.4.2.4.5 Support Facilities 


Gas Storage Area 
The unsheltered nitrogen storage area is located near the launch deck to the west. 
This area consists of a liquid nitrogen tank (LN2) and a gaseous nitrogen tank (СЇ). The 


two forms of nitrogen can be distinguished by the color and size of the tanks. The blue tank, 
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located adjacent to Facility 734, stores GN». A larger white tank, located perpendicular to 
the GN; tank, stores LN>. 


Facility 734: Payload AC Building 

The Payload Fairing Air Conditioning Building was constructed in 1978 to support 
the payload fairing (the housing around the payload) during the launch cycle. Conditioned 
air is pumped to the Environmental Enclosure (clean room) on the MST. For additional 
protection, located inside the clean room and enclosing the spacecraft, is a tent. The air is 
pumped into the tent and into the fairing around the spacecraft. 

The 1,366 square foot, rectangular building is located to the south of the launch deck. 
The building is constructed of concrete block with a reinforced concrete slab foundation. 
Double steel doors are located on both the east and west walls to provide access into the 
building. A single personnel door is also located on the building's west side. The building 
vent needed to support the mechanical equipment encompasses 1/3 of both the east and west 
walls. Secondary louvered vents are located on the south wall of the building. 

A small boiler building is located east of the launch pad. The boiler supplies hot 
water for the HVAC system and to support humidity control on the MST. 


Facility 737: Butler Storage Building 

The building was constructed in 1970 to serve as an additional tool crib, storage 
space for large pieces of equipment, and contractor storage space. Rectangular in plan, the 
1,800 square foot building is constructed of steel atop a concrete slab foundation. Double, 
flush metal doors open to the east side of the building nearest the Launch Support Building. 


Two vents are located along the ridge of the roof. 


Facility 739: Theodolite Building 

The theodolite building was constructed in 1991. The wood frame building is square 
in plan with a concrete foundation, corrugated asbestos metal siding and covered with a 
slightly pitched shed roof. The building is located to the west of the LSB, Facility 738. The 
purpose of the building is to align and track the missile before and during flight. 
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Facility 741: Battery and Shop Support Building 

The Battery and Shop support building was constructed in 1962 to process and store 
batteries used on the launch vehicle. The one-story building contains 3,560 square feet. 
Today, the building houses minor shop areas as well as the Corrosion Contractor's break 
area. Facility 741 is also used for storage. 

The building is constructed with a concrete foundation and corrugated steel siding. 
Two vents are located along the ridge of the gable roof. The building also contains 
numerous flush metal personnel doors and large rolling metal doors on the gable ends. The 
battery building contains two extensions, a small gable roof addition and a shed roof 


extension along one longitudinal side. 
Facility 744: Flammable Materials Storage Building 


The building was constructed in 1968 and contained 400 square feet. A concrete 


slab is all that remains of the original building. 
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Figure 8: Space Launch Complex 4 
Source: Courtesy of Martin Marietta Corp. (AutoCad reproduction 
by Andy Bohnert, USACERL, 1995) 
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4.4.3 Significance 
SLC-4 qualifies as both a “highly technical” and “scientific” facility and an “active 


"поп те” operational facility engaged in programs supporting scientific and defense-related 


missions" as discussed by the ACHP in the 1991 publication Balancing Historic Preservation 





Needs with the Operation of Highly Technical or Scientific Facilities. No previous cultural 


resource evaluations of SLC-4 have been conducted. 

SLC-4E and SLC-4W have been launch sites for crucial military reconnaissance 
satellite programs from the mid-1960s to the present. These reconnaissance satellite 
programs provided vital information about the former Soviet Union and other countries 
during the Cold War period. Information obtained by reconnaissance satellites was used to 
shape America's strategic forces and to monitor testing and arms control agreements. In this 
respect, reconnaissance satellites contributed enormously to efforts aimed at avoiding a 
nuclear war between the United States and the Soviet Union during the Cold War period. 
Therefore, as a launch complex that directly supported operational missions of the 
exceptionally important Cold War programs, SLC-4 1s eligible for listing on the NRHP as a 
site under Cold War Criterion A (“directly associated with events that . . .are directly 
identified with. . . the broad national pattern of United States Cold War history"). The 
period of signficance of SLC-4 is 1962, when the complex first became operational, to 1989, 
the year the Berlin Wall was torn down, an event generally acknowledged as signifying the 
end of the Cold War. 

The significance of SLC-4 lies in its historic function as a launch complex that 
directly supported the. U.S. military space program. Therefore, integrity of function becomes 
more important in this case rather than integrity of design. Although SLC-4 has undergone 
numerous changes and modifications through the years, it continues to function as a launch 
complex, thereby retaining its integrity of function and meeting the NRHP integrity 


requirement. 


The following facilities associated with SLC-4 are considered contributing elements 
to the site: 
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Launch Support Area 
Facility 730: Launch Operations Building 
Facility 8510: Remote Launch Control Center 


SLC-4 East 
Facility 713: Payload Fuel Trailer Pad 
Facility 714: Fuel Vapor Incinerator Pad 
Facility 715: Launch Service Building 
Facility 716: Fuel Holding Area 
Facility 722: Oxidizer Holding Area 
Facility 726: Oxidizer Scrubber 
Launch Mount 
Blast Duct/Deluge System 
Umbilical Tower 
Mobile Service Tower 


SLC-4 West 
Facility 733: Fuel Holding Area 
Facility 736: Oxidizer Holding Area 
Facility 738: Launch Service Building 
Launch Mount 
Blast Duct/Deluge System 
Umbilical Tower 
Mobile Service Tower 
Fuel Vapor Incinerator 
Oxidizer Vapor Burner 
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4.4.4 Photographs 
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4.5 Space Launch Complex 5 
4.5.1 History 

Space Launch Complex 5 (SLC-5), originally designated Point Arguello Launch 
Complex D (PALC-D), is a one-pad complex located just north of Honda Canyon Road near 
the Pacific Ocean on South VAFB. The Navy awarded a contract for the construction of the 
complex at the former Navy Missile Facility at Point Arguello in August 1961. SLC-5 was 
built specifically to accommodate NASA Scout (Solid Controlled Orbital Utility Test) 
booster launches. 

The Scout vehicle launched at SLC-5 was the first booster contracted by NASA and 
the first solid-fueled rocket to orbit a satellite. Engineers at NASA’s Langley Research 
Center in Virginia designed the Scout vehicle in 1958 to be a relatively low-cost launch 
vehicle capable of performing a variety of space missions utilizing simple launch facilities 
with a minimum of preparation time. NASA awarded a development contract for the Scout 
vehicle, including the launch tower, to the LTV Corporation (formerly Chance Vought 
Aircraft) in 1959 who bid a remarkably low $1 million." The use of primarily “off-the- 
shelf" hardware greatly contributed to Scout's low price tag. The four-stage Scout featured 
an Algol first stage taken from the Navy's Polaris missile, a second-stage Castor derived 
from the Army's Sergeant surface-to-surface missile, and Antares and Altair third and fourth 
stages from the Navy Vanguard rocket.** The “building block" concept of the Scout made it 
a highly versatile booster. Besides having the capability of launching space probes and re- 
entry payloads, the Scout was also capable of placing small satellites into a wider range of 
orbital inclinations than any other booster." 

Standing approximately 75' tall, the standard Scout was the smallest launch vehicle 


210 


in the United States’ booster inventory." The first Scout vehicles could place а 131-pound 





7° The Rodney Dangerfield of Boosters,” Space World, December 1986, 34. 

208 Other versions of Scout vehicles include the Blue Scout and the Blue Scout, Jr. The Blue Scout 
was launched as either a three-staged or four-staged vehicle for special orbital missions. The four-staged 
Blue Scout, Jr. was designed for space probe trajectories only. 

209 оскеѓ for All Reasons,” Air & Space, February/March 1989, 82. 

?«NASA's Scout Launch Vehicle,” NASA Facts (Greenbelt, Maryland: Goddard Space Flight 
Center, April 1992). 
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Figure 9: SLC-5 Location Map, South VAFB 
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payload into a 300 nautical mile orbit. Through the years, the LTV Corporation upgraded 
the Scout to boost payloads weighing as much as 475 pounds.”'' Though the Scout did not 
have enough muscle to inject payloads into geosynchrous orbit, the small booster proved 
extremely useful for low Earth orbit missions. 

The SLC-5 facility at South VAFB, owned by the Air Force, was one of three launch 
sites for the NASA Scout vehicle. The other two launch sites were located at the NASA 
Goddard Space Flight Center's Wallops Flight Facility, Wallops Island, Virginia, and at the 
San Marco platform off the west coast of Kenya, Africa. These locations further enhanced 
the versatility of the Scout by giving it the ability to be launched over three oceans - the 
Pacific, Atlantic and Indian. Additionally, each launch site was ideally located for specific 
missions. Air Force crews conducted westerly or polar-orbit launches at SLC-5; NASA used 
the Wallops Island facility to conduct easterly launches and space probe and re-entry 
missions; the Italian Space Agency, in cooperation with NASA, performed near-equatorial 
orbital launches at the San Marco platform. 

The first full-scale Scout launch occurred on July 1, 1960 at Wallops Island. As the 
missile climbed into the sky, the radar tracking system indicated the vehicle had strayed from 
its course, forcing the range safety officer to activate its self-destruct mechanism. An 
investigation of the incident later revealed that the launch itself had been accurate but the 
radar tracking system had been incorrectly set by an operator. Despite the mishap, NASA 
lists this first Scout launch as a success. Unfortunately, ten of the next twenty-two four-stage 
Scout launches ended in failure with the vehicle either going astray, blowing up, or splashing 
into the Atlantic or Pacific Ocean." One of those early failures included the first Scout 
launch at SLC-5, conducted on April 26, 1962. The launch at SLC-5 was the tenth Scout 
launch attempt overall. 

The Scout's early troubles were particularly frustrating in that each failure was 
caused by a different problem. After the failure of a Scout launch attempt (the twenty-third 
overall attempt) on September 27, 1963, NASA imposed a temporary halt in the program 
and initiated a review process in an attempt to isolate the problems. This review resulted in 


several minor changes to the vehicle itself. NASA concluded, however, that the main 





?''Rodney Dangerfield of Boosters,” 34. 
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problem was a lack of standardization in Scout launch preparation techniques. 
Consequently, NASA instituted new standard operating procedures that one Scout launch 
technician described as “ridiculously explicit, almost insulting.” With the new operating 
procedures in place, NASA resumed the Scout program. 

The first launch attempt after NASA's review took place at SLC-5 on December 19, 
1963. This launch went smoothly as did the next two Scout launch attempts (conducted on 
March 27, 1964 from Wallops Island and on June 3, 1964 from SLC-5). Unfortunately, a 
Scout launch attempt on June 26, 1964 at SLC-5 went awry when the vehicle’s second stage 


failed to ignite.” 


After this failure however, Scout boosters achieved a remarkable degree 
of success over the next three decades. Although some technicians complained about the 
new Scout standard operating procedures (they filled seven volumes), the attention to detail 
clearly paid off. Eighty-eight of the next 91 Scout launches attempted after the June 26 
failure were successful. That gave the Scout a 96% success rate over a span of thirty-one 
years and an overall success rate of 88%. This success rate made the Scout one of the 
world's most reliable launchers. Of 118 NASA Scout launches conducted at the three 
launch sites, 69 of these were conducted at SLC-5. Air Force Scout technicians at SLC-5 
boasted an 87% overall success rate and a 95% success rate after June 1964. 

Scout vehicles launched from SLC-5, Wallops Island, and the San Marco platform 
have served as the booster for a wide variety of payloads. These payloads have yielded 
valuable information concerning navigation, astronomy, communications, meteorology, 
geodesy, meteoroids, re-entry materials, biology, and Earth and atmospheric sensing. Scout 
customers have been as varied as the payloads. Besides NASA, these customers have 
included the Department of Defense and several European countries including France, West 
Germany, Britain, Italy, the Netherlands. The European Space Agency has also used the 
Scout to boost its payloads.^"? 


The 69 Scout launches conducted at SLC-5 were all orbital missions, mostly 


involving scientific or application satellites. Included among these launches were France's 





“Joseph A. Harriss, “Get'em Up Scout,” Air & Space, February/March 1989, 83. 
*Tbid., 84. 

?" Ibid, 

?5«Rocket for All Reasons,” 82. 
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first satellite, FR-1 (launched on December 6, 1965) and numerous NASA missions. 
Explorers 19, 20, 22, 24, 25, 39, 40 and 52 were all orbited by Scout vehicles from SLC-5. 
Scouts launched from SLC-5 have also orbited balloon targets, used by the Air Force to test 
anti-satellite weapons fired from F-15 fighters.”'° 

The Navy's Transit navigation satellite program was one of the most successful 
programs carried out at SLC-5. Initially, Transit satellite data only served the Navy. 
Submarines used it to get precise longitude and latitude readings to accurately aim their 
submarine-launched ballistic missiles. Eventually, Transit satellite data became available to 
anyone who could purchase the relatively inexpensive equipment needed to receive the data. 
More than 80,000 users worldwide, including numerous military and civilian ocean-going 
vessels, take advantage of the Transit satellites’ ability to give a precise fix anywhere in the 
world. The first Transit launch at SLC-5 occurred on December 18, 1962. Since then, Scout 
vehicles have launched a total of twenty-six such satellites.^" 

Launches at SLC-5 contrasted sharply with the highly sophisticated launches 
conducted at nearby SLC-4. The Scout utilized technology that remained basically 
unchanged since the late 1950s. The vehicle's heat shield and fins were insulated with cork 
and its guidance system used simple gyros that could not be reprogrammed after launch 
(most modern boosters are guided by computers). NASA considered developing a 
computerized guidance system for the Scout in the 1970s but since the Scout performed so 
well already, it was deemed not to be worth the effort. Even the Scout launch preparation 
techniques, though strictly standardized, remained relatively primitive compared to the pre- 
launch activities for other space boosters. As one author pointed out, "Scout technicians 
performed checkouts with ancient oscilloscopes and other old-fangled gear that actually used 
vacuum tubes." Although the technology was indeed somewhat “old-fangled”, the 
remarkable success rate of the Scout launches spoke for themselves. 

Scout launches nearly ceased in the early 1980s when the Department of Defense 
made plans to place the majority of America's satellites into orbit using NASA's new Space 


Shuttle. At one point, it was intended that the last Scout launch should take place in 1983. 


nid. 
"Тыа. 
Harriss, “Get'em Up Scout,” 84. 
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Scout launches continued, however, when budget limitations delayed the progress of the 
shuttle program. Scout launches did cease at the Wallops’ Island facility in 1985 after an Air 
Force payload was orbited by a Scout on December 12 of that year. After the tragic Space 
Shuttle Challenger disaster in January 1986, NASA and the Department of Defense decided 
to maintain a mixed fleet of expendable space boosters to complement America’s fleet of 
Space Shuttles. At the time, twelve Scout vehicles remained in the NASA inventory. One 
of these Scouts boosted a NASA payload into orbit from the San Marco platform and the 
others were eventually launched at SLC-5. The launch at the San Marco platform, 
conducted on March 25, 1988, was the last Scout launch at that site. 

The LTV Corporation hoped Scout launches would continue to be used for small 
payload missions through the 1990s. Several agencies, including NASA and the Defense 
Advanced Research Project Agency (DARPA), began accepting proposals in the late 1980s 
from companies that could provide launch vehicles for small scientific and application 
satellite missions. Historically, the Scout did not have much competition for these types of 
launches. Several companies, however, began developing small boosters to compete with 
the Scout. Newly-developed space vehicles, such as the Orbital Sciences Corporation’s air- 
launched Pegasus, offered higher launch capacities at less cost. Despite a plan to develop a 
new Scout vehicle with a heavier payload capacity (designated Eagle Scout or Scout 2), the 
Scout fell victim to the combined challenges of a newly competitive light space booster 
market and a simultaneous decrease in Department of Defense and NASA funding. After 
the remaining Scouts were launched, no plans were made for procurement of additional 
Scouts. 

The final eleven Scout missions at SLC-5 involved mainly Navy Transit navigation 
satellite launches and Air Force anti-satellite target launches. Other payloads included the 
Radcal (Radar Calibration) satellite and two Strategic Defense Initiative (SDI) research 
payloads. Successfully placed in orbit on June 25, 1993, the Radcal satellite now provides 
space-based calibration for over 70 C-band radars worldwide. The two Department of 


Defense missions supporting SDI research, designated MSTI-1 and MSTI-2 (Miniature 
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Seeker Technology Integration), occurred on November 21, 1992 and March 8, 1994.” The 
March 8 Scout launch, the last at SLC-5, ended an impressive run for the 36-year old Scout 


booster. 


4.5.2 Architectural Description"? 
Space Launch Complex 5 (SLC-5) is located near Honda Canyon along South 


VAFB's Coast Road. The single-blockhouse, single-pad complex was constructed in 1961. 
The primary mission of SLC-5 was to support the NASA/DoD Scout Four-Stage Rocket and 
related payloads, although various probe rockets, including the NIKE/Aerobee rocket, were 
also launched from this complex. 

Compared to the two complexes located nearby, SLC-3 (Atlas) and SLC-4 (Titan), 
SLC-5 is a small, uncomplicated but active complex that maintained one of the highest 
success rates of missile launches at VAFB. SLC-5 launched its final Scout rocket in the 
spring of 1994. 

A relatively small number of facilities were needed to support the launching of Scout 
missiles. These facilities include: the Blockhouse, the Terminal Building, the Shelter 
Building, the Environmental Control Building, and miscellaneous support buildings. A 
second set of related facilities were located approximately 6 miles north of SLC-5 along 
Coast Road. These facilities were used for mating, testing and balancing missile 


components prior to delivering them to the complex. 


Facility 580: Terminal Building 

The terminal building, located north of the launch shelter, serves as the distribution 
point for electrical relays, and power and environmental controls to the launch shelter. The 
rectangular building is constructed of concrete block walls, a poured concrete foundation and 
a flat roof. Two steel-covered trenches house and protect the electrical cabling, sensor 


relays, and numerous service systems extending from this building to the Launch Shelter. 





?PÉdward Н. Kolcum, *NASA, Pentagon Chart Ambitious Unmanned Launch Vehicle Program," 
Aviation Week & Space Technology, 16 March 1992, 133. 

Much of the following information was obtained in an interview with Mr. Lee Weiss on 5 
January, 1994. 
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The larger trench contains the electrical cabling required for the launcher and the 
missile. This trench also houses the lines for the pneumatic system, the gaseous nitrogen 
system, the hydrogen peroxide service, and the return lines for the B and C sections of the 
Scout missile. Numerous sensors, attached to both the launcher and payload, relay data on 
the current state of the components back to the control units in the terminal building. 
Launch technicians monitor the launcher and payload at all times during the mating process 
and launch proceedings. 

The Terminal building also contains an Environmental Control Room to supply 
conditioned air to the shelter. An eight inch duct, housed in the second underground trench, 
connects to additional duct work extending up through the horizontal launcher and 


terminating in the payload area. 


Facility 580: Launch Shelter” 

The launch shelter is a mobile structure that travels along a north-south axis. The 
corresponding positions of the shelter are identified as the “uprange” position and the 
"downrange" position. When the shelter is parked over the launch area, the shelter is 
considered to be in the uprange position. When the shelter is moved to the south of the 
launch area, to its stowed position, the shelter is considered to be in the “downrange” 
position. 

The launch shelter is a rectangular, pre-engineered building constructed to protect the 
Scout missile while it is being prepared for launch. The exterior walls are finished with 
painted corrugated steel panels bolted to the steel frame. The building is seven bays in 
length and has a metal, low-pitched gable roof. Fiberglass translucent panels and insulation 
materials are positioned in the ceiling. A three inch thick fire protective material covers the 
concrete floor. A single flush metal door is located near the southwest corner of the building 
below a protective vestibule addition. Interior stairs, terminating at a height of four and one 
half feet above grade, provides access to the steel service deck encircling the missile. The 
entire shelter rests on steel rails to enable the shelter to be moved downrange (see Facility 


579, the Motor Building). 
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The launch shelter contains two overhead doors, one at each gable end. The doors 
are raised to allow the transporter to move in and out of the shelter and, during launch 
proceedings, to allow the shelter to move from the launch area to its stowed position. The 
doors are closed before every launch to minimize blast damage to the interior of the shelter. 
Occasionally, the north overhead door suffers debris damage and is repaired before 
proceeding with the next launch. 

A winch and cable system, housed in the Motor Building (Facility 579), pulls the 
shelter downrange on steel rails. The metal building contains a roll up door on the north 
side, providing access to the winch system. The overhead doors on the shelter are raised and 
the winch cable is attached near the base of the shelter on the south side. The winch, 
powered both pneumatically and electrically, spools the cable onto a drum. The shelter is 
pulled over the top of the launcher, completely clearing the system. An element of 
redundancy is built into the winch system in that both electrical and emergency stops are 
provided to prevent the shelter from going into over-travel and possibly damaging the shelter 
or the railing system. 

The interior of the shelter contains an aluminum deck four and one half feet above 
the concrete floor. The deck is level with the platform of the transporter carrying and 
supporting the missile, thus allowing personnel easy access to the various missile 
components and the general facilities inside the shelter. 

The platforms at the forward end of the shelter are removable to allow the transporter 
and dollies to move in and out of the shelter. A one ton overhead hoist is located at the 
downrange end of the shelter. The hoist lifts the heat fixture assembly onto the transporters 
for proper application to the rails of the transporter and ultimate mating on the launcher. The 
missile stages and payload are mated with the launcher while in the horizontal position. 

Located at the uprange end of the shelter, on each side, is the firehose system. The 
system uses an external source of water pressure supplied through four 2-inch hoses, with 
two hoses per side. This water suppression system is used in the event of fire or a hydrogen 
peroxide spill. Prior to loading any fuel on the missile these hoses are checked to ensure 


they are in proper condition. As a back-up safety measure, when loading hydrogen peroxide 





?'!Due to the close proximity of the Terminal Building and the Launch Shelter at SLC-5, both 
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onto the missile the fire department and a pumping station are standing by at the complex for 
assistance. As an additional safety measure, two personnel safety showers are also provided 
on each side of the shelter. 

Mating and check-out of the Scout missile is conducted while the missile remains in 
the horizontal position. The missile assembly support system consists of the transporter, the 
launcher and the launch ring. The transporter delivers and assists with the mating of missile 
components. The 65-foot transporter, carrying numerous missile components, is brought to 
the complex by a ten ton tractor. The transporter is then backed into the shelter, mating with 
а “V- rail” in Ше launcher. The transporter's rubber tires are retracted leaving its entire 
weight supported on landing legs in line with the V-rail. A powered "tug" is used to inch 
the missile's stages into the launcher/transporter assembly using a fixed rail for guidance and 
alignment. The transporter will remain in place as a secondary support for the missile until 
launch proceedings commence. The transporter, and several dollies constructed of rigid steel 
and a hard rubber padding approximately one inch thick, support the missile from below 
while the launcher supports the missile from above. When the full weight of the missile has 
been transferred to the launcher the transporter is moved downrange and stowed. 

The structural steel launcher is a multi-purpose device used throughout the launch 
sequence. The launcher supports the missile from above during mating and check-out, sets 
the trajectory of the missile, and raises the missile to the desired vertical position. The 
launcher is cantilevered from the launch base, located four and one half feet below the 
aluminum deck, and extends the entire length of the missile. Two support arms, 
pneumatically controlled with gaseous nitrogen (GN2), extend down from the launcher 
embracing the third and fourth stages of the missile. The launcher rotates to a vertical 
position using a gear drive system balanced by a cantilevered concrete weight. The concrete 
weight, approximately nine feet by four feet by seven feet square, also serves as a 
counterbalance when the missile, weighing approximately 48,000 pounds, is placed on the 
launcher. This system of balance and counterbalance minimizes the stress on the pivoting 
point of the launcher and the launch ring. When the Scout is raised to the desired vertical 


position, the entire weight of the missile is transferred to the launcher and supported from 


structures are identified as Facility 580. 
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three points. The two support arms detach, leaving the missile resting on two base pins 
(each 4” long by 1 1/8” in diameter) and a split hook. The split hook, so named because it 
splits during launch to allow the passage of the rocket fins, is attached to a one inch steel 
plate sandwiched between the Algol 3 stage and the Lower B section. The split hook is 
charged with GN; to a pressure of 850-900 psi. When the missile has lifted approximately 
2” from the launch pad this pressure is released, rapidly “splitting” the hook. Three timed 
tests of the split hook separation are conducted before the missile is mated to the launcher to 
ensure proper timing and separation. A split hook malfunction could severely damage the 
tail fin of the rocket and would most likely result in the loss of the entire missile. 

The launcher/missile combination is raised into a vertical position by means of two 
large, telescoping jack screws, turned through a reduction box and pulled by a shaft drive. 
Once the screws are brought together, the launcher begins to lift into a vertical position, 
pivoting around two bearing points. As the launcher goes vertical, the alignment of the 
missile is predetermined by various points marked on the jack screws. Three phases are 
required to lift the launcher into its desired vertical position. Phase one, a “slow mode”, lifts 
the launcher from a horizontal position to one approximately four degrees above horizontal. 
Phase two can raise the launcher from four degrees above horizontal to a position 
approximately three degrees from vertical, although the Scout can be launched from any 


1222 Phase three returns the launcher to a “slow 


position within 20 degrees from vertica 
mode" to complete the elevation process. The entire process of raising the missile from a 
horizontal to a completely vertical position takes approximately four and one half minutes. 
Various safety mechanisms exist to prevent the launcher from overrunning the vertical 
position. An encoder box, through mechanical linkages, provides the blockhouse with the 
position of the launcher down to hundredth of degrees. The launcher includes a ladder to 
provide access to both the launcher and the missile once they are vertical. Various walkways 
provide access to approximately two-thirds of the launcher allowing technicians to perform 


maintenance and check out of regulators, pneumatic and hydrogen peroxide control boxes, 


and changing pneumatic filters. 


22 American Institute of Aeronautics and Astronautics, International Reference Guide to Space 
Launch Systems (Washington, D.C., 1991), 241. 
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The trajectory of the missile is set through the use of an azimuth ring, guillotine and 
caliper. The azimuth ring, located at the uprange end of the launcher, is a curved steel plate 
set flush with the floor and divided into markings representing one hundredths of a degree. 
The guillotine, a survey marker located on the back of the concrete weight, identifies the 
centerline of the launch pad. A spring-loaded caliper, pushed down onto the azimuth ring, 
indicates the current downrange direction of the launcher. The downrange direction of the 
launcher determines the trajectory of the missile. The missile can be launched into either a 
polar orbit or in a more westerly direction. To set the launch trajectory, an electric motor 
and gear connection pivots the launcher on the launcher ring. During final missile check-out 
and evacuation of the launch pad, the final setting of the azimuth ring is done. Once the 
alignment of the missile is set, launch personnel again verify the predetermined setting. 

When in the vertical position, the missile is located directly over the launch ring. 
Housed inside this structural steel ring is a cone-shaped blast shield. The blast shield directs 
the missile exhaust down and away from the missile. To protect the components within the 
launch ring from the effects of the blast, the downrange side of the component boxes are 
wrapped in one half inch steel plating. RTV, a vulcanizing agent resembling orange putty, 
covers exposed surfaces and components within and around the launch ring. After each 
launch, areas sustaining blast damage are coated with additional RTV. 

Various flexible HVAC lines, pneumatic lines, and electrical support lines run up 
through the base of the launch ring and terminate at various points on the launcher. A 
combination of both flexible and rigid ductwork extends up through the launcher supplying 
conditioned air, furnished by the adjacent Air Conditioning building (Facility 583), to the 
payload. 

Electrical connections and cabling connect to the missile through the launch arms, 
also known as “fly-aways”. The fly-aways are hooked into the missile by “quick 
disconnects”. Located on both sides of the launcher are “motion switches" that monitor the 
missile during liftoff. Once the missile has fired and lifts from the launcher by 
approximately one inch, the motion switches register liftoff and relay the information to the 
electrical cabling disconnects. When the electrical cabling has been disconnected the missile 


operates entirely on its own internal power. 
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Facility 578: Cosmodyne Shelter 

The Cosmodyne Shelter is a pre-engineered steel building constructed with a 
concrete slab foundation and a slightly pitched shed roof. A large rolling overhead steel 
door provides access to the interior of the building. The cryogenic converter is located 
within the shelter. 250 gallons of liquid nitrogen are brought to the launch pad and stored at 
-320 Е. The cryogenic converter raises the temperature to 80° Е, converting the inert liquid 
into gaseous nitrogen, GN». A Remote Fueling Unit (RFU), located in Facility 582, 
pressurizes the GN; to a level of up to 10,000 psi. The GN; is then used to pressurize GN? 
bottles located in Facility 582. The gaseous nitrogen is used for pushing and routing the 
hydrogen peroxide through the plumbing network on its way to the launcher area. GN; is 
also used to purge the dummy heat shield surrounding the payload when en route between 
the Spin Test Facility and the launch complex. The purged enclosure minimizes the chance 
of foreign particles from getting inside the payload. The Cosmodyne Shelter was built in 


1978 and encompasses 216 square feet. 


Facility 579: Motor Building 

The building is constructed of panelized metal skin over a steel frame. A concrete 
slab foundation supports the panelized metal skin building. The building is covered with a 
standing seam metal roof. Personnel doors and a rolling overhead garage-type steel door 


access the interior of the building. 


Facility 582: Launcher Support Building 

The Launcher Support Building, a pre-engineered steel structure, was constructed in 
1961. The 4,000 square foot structure is rectangular in plan, five bays in length, with a 
painted corrugated metal exterior. A steel, moderately pitched gable roof with vents covers 
the building. The building contains symmetrical fenestration with single awning nine-light 
windows. Sliding track doors are located at each end. A protective rain guard is located 


over the single flush metal door. The door contains one square light. 
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Various administrative and mechanical systems are contained within the Launcher 
Support Building. The electrical control lab, compressor rooms, mechanical systems for air 
conditioning, various air pressure systems, and the Remote Fueling Unit for the launcher are 
all located in this building. Space devoted to administrative functions include offices for the 
superintendent, electrical and mechanical aides, and the maintenance areas. 

The RFU is located in the southeast corner of the building. The 12 foot by 20 foot 
room contains equipment to receive the hydrogen peroxide used on the Scout missile. The 
equipment includes an eight foot by ten foot panel controlling and monitoring electrical and 
mechanical valves, and hydrogen peroxide control gauges. The panel also monitors the 
gaseous nitrogen pressurization system used to control, fuel and defuel the hydrogen 
peroxide system of the missile. Hydrogen peroxide is carried on the missile as a necessary 
part of the guidance system. When the guidance system senses a need for correction, the 
hydrogen peroxide will be metered through four valves. A silver catalyst will react with the 
hydrogen peroxide turning it to steam, thus providing the thrust necessary to initiate course 
modifications. 

Located behind the panel is a 4 1/2 foot by 7 foot concrete pit in which a continuous 
water flow is maintained during launch operations. In emergency situations the holding tank 
is purged of hydrogen peroxide. The peroxide is directed into the pit and neutralized with 
the water. The peroxide-water solution is then piped out to a designated leach area. 

Located beside the RFU are two round thick-walled spherical tanks, approximately 
34" in diameter, capable of holding gaseous nitrogen pressurized to 6,000 psi. A cryogenic 
converter, located in the cosmodyne shelter, pressurizes the tanks. Situated between the 
gaseous nitrogen spheres is a stainless steel tank containing hydrogen peroxide with a 
holding capacity of 350 pounds. The tank rests on scales allowing technicians to determine, 
by weight, the amount of hydrogen peroxide loaded onto the missile. 

Hydrogen peroxide is supplied to the holding tank using a pump/motor/filter system. 
Hydrogen peroxide-filled drums are delivered to the complex and then siphoned into the 
holding tank. Each drum holds approximately 175 pounds of hydrogen peroxide. Prior to 
loading the hydrogen peroxide onto the missile, launch personnel sample each drum, using a 


hydrometer. This testing verifies the concentration of the peroxide and the temperature. If 
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necessary, the peroxide can be emergency off-loaded from the missile and directed to the 
neutralization pit. The missile uses 85% hydrogen peroxide. Large tanks located in the 
shelter hold GN; stored at 3200 psi. 

Due to its volatile nature, it may not always be possible to dump the hydrogen 
peroxide from the holding tank into the neutralization pit. To protect personnel and 
equipment from the effects of a potential explosion, the hydrogen peroxide the tank is 
surrounded by a flak blanket mechanically supported from the roof structure. 

To minimize the possibility of contamination when working with hydrogen peroxide, 
the domestic water used on the missile is passed through a deionization water unit (DI water 
unit). This small volume, low-support type unit filters out impurities and contaminants in the 
domestic water. Deionized water is used to flush the hydrometer, beakers, and siphoning 
hoses before putting the equipment into the hydrogen peroxide drums. Internal surfaces of 
the transfer system are also rinsed before the hydrogen peroxide is siphoned. Rinsing is 
necessary to maintain the cleanness and integrity of the hydrogen peroxide system. 

Safety measures within the building include emergency eye baths, showers and water 
supplies. Various lighting systems are located throughout the building to assist in loading 


the hydrogen peroxide during the night hours. 


Facility 577: A/C Building 

The Air Conditioning building was constructed in 1977. The 360 square foot 
building is constructed of concrete block walls and a poured concrete roof slab. A single 
metal flush door provides access to the interior of the small rectangular building. Several 
vents are located around the perimeter of the building to provide air circulation for the 


equipment. 


Facility 584: Machine Maintenance Shop 
Facility 584 is rectangular in plan and contains 2400 square feet. Built in 1968, the 
building has a corrugated metal exterior skin over a steel structural frame. The building 


contains a gable metal roof with low pitch and two personnel doors on the longitudinal side. 
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Facility 589: Blockhouse 

The blockhouse, built in 1962, was the command center for SLC-5. The building, a 
protective shelter located west of the launch pad, serves a dual purpose; controlled and 
monitored the launch proceedings; protected numerous NASA personnel, launch engineers 
and technicians. The single story, 2,309 square foot blockhouse is irregular in plan with the 
walls and flat roof constructed of reinforced concrete. For additional blast protection, the 
east side of the building is built into an earth berm. The main entrance to the blockhouse is 
located on the west side of the building. The entrance consists of a single six inch thick steel 
blast proof door located under a protective steel post and rail porch. A pair of steel doors 
also access the blockhouse from the north side of the building. 

The interior of the building consists of a small Telemetry room and several other 
support rooms. The rectangular Telemetry room and the outer viewing room have raised 
floors to enclose and protect the numerous communication and electrical monitoring cables. 
Several consoles and monitors line the interior of the room. This general information system 
serves as a secondary backup to the checkout equipment located in Facility 7000 on North 
VAFB. The system allows launch technicians to determine the status of the missile and to 
identify any problems. The west wall consists of windows allowing NASA personnel and 


launch technicians to monitor launch proceedings. 


Facility 960: Remote Assembly Building/Ordnance Assembly Building (OAB) 

The Ordnance Assembly Building (OAB) is located approximately six miles north of 
SLC 5 along the coast road. The building, constructed in 1963, is irregular in plan with a 
high-bay as the main structure. Steel flanged beams support a gable roof. The 6,758 square 
foot main building is constructed of poured concrete walls reaching a height of 
approximately eight feet above the high-bay doors. These walls are overlaid with fiberglass 
composition siding. Two pairs of sliding steel doors are located at opposite ends of the 
building. Several single flush metal personnel doors access the interior of the building. 
Additions to Facility 960 are constructed of concrete block walls. Administrative offices, 
flanking the longitudinal sides of the building, contain glass windows to allow viewing of the 


interior of the high bay. A staging area flanks the interior highbay. 
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The Scout missile was brought to the OAB in parts (i.e. solid rocket motors, 
transition sections, etc.) The components were removed from their containers using a 50,000 
pound bridge crane and transferred to waiting dollies. The various missile components were 
then thoroughly inspected, checked-out, and mated into one assembly. A full functional 
checkout of the missile was conducted prior to delivering the Scout to the launch pad. 

The longitudinal viewing room contains numerous consoles used to electronically 
test the missile components. The C and E console, also known as the Continuity and 
Electrical test set, was used to check out the ordinance on the Scout missile. The Command 
Destruct test set was used for checking out the Command Destruct System on the missile, 
used in the event the missile goes off course. The Radar Beacon test set was used to check 
out the beacon system on the missile which allowed launch technicians to determine where 
the missile was at all times during its flight. Guidance and Telemetry test sets were also 


located in this facility. 


Facility 988: Equipment Storage 

Facility 988 was built in 1961 and contains approximately 5000 square feet. The 
steel frame structure is sheathed in metal siding and supported by a concrete slab foundation. 
A large sliding track door and flush metal personnel door are located at one gable end. A 


vestibule addition along one side contains a second personnel door. 


4.5.2.1 Supporting Facilities 


Facility 995: Spin Test Facility 

The Spin Test Facility, built in 1961, is located about one half mile east of Coast 
Road in the northwestern-most section of South VAFB. This facility contains the equipment 
and checkout gear used to “spin balance” the Scout’s forth stage and its satellite to enable 
them to achieve and maintain the proper orbit. The 1,525 square foot facility contains a 
central two-story rectangular high bay area flanked by two one-story additions to the east. 

The high bay area is considered the spin cell. Located on the east side of the bay is 
the spin mechanism. An overhead crane mounts the fourth stage and its components onto 


the spin mechanism. The fourth stage components consist of the telemetry equipment, the 
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fourth stage adapter, and the satellite. The spin mechanism, constructed of structural steel, 
allows launch technicians to precisely balance the fourth stage components prior to mating 
with the lower stages of the Scout missile. The spin mechanism spins the fourth stage 
components at different speeds to determine the center of gravity. Any misalignment to the 
system is corrected with weights. If the center of gravity of the fourth stage components was 
misaligned the satellite would not reach its proper orbit. 

The structure is built upon a concrete foundation. The lower section of the walls are 
of concrete block construction while the upper portion of the highbay walls consists of metal 
siding set over structural steel frames. A pair of stainless steel doors, approximately fourteen 
feet tall, open onto the center east side of the high bay. The two one-story additions with 
low-pitched shed metal roofs, contain equipment storage and office space. 

Used primarily to support Scout space missions, Facility 995 is intimately associated 


with SLC-5 and the numerous satellite missions that the complex has supported since 1961. 


Facility 996: Equipment and Checkout Gear 
Facility 996 is a small bunker-like structure built in 1961. The 216 square foot 
building is constructed of concrete and covered with an earthen berm. A metal shed roof 


extends over the flush metal personnel door located on the west side of the structure. 


Facility 997: Spin Test Facility Support Building 

Building 997 was constructed in 1965 to support the spin test facility. The large 
rectangular building contains approximately 1,775 square feet of office and maintenance 
space and equipment storage. The rectangular building consists of a steel frame sheathed in 
steel panels, a concrete foundation and flat metal roof. A rolling metal overhead door and 


single flush personnel door provide access to the building. 
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Figure 10: Space Launch Complex 5 
Source: SAMTEC Capability Summary Handbook, Space and Missile Test Center, Vandenberg AFB, 
May 1976. (AutoCad reproduction by Andy Bohnert, USACERL, 1995) 
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4.5.3 Significance 
SLC-5 is an example of a “highly technical” and “scientific” facility as discussed in 


the ACHP’s 1991 publication Balancing Historic Preservation Needs with the Operation of 


Highly Technical or Scientific Facilities. No previous cultural resource evaluations of SLC- 





5 have been conducted. 

Scout missions have studied aerosol contamination in the Earth's atmosphere, helped 
scientists map the planet's magnetic and thermal fields, discovered new X-ray sources in 
space, studied quasars and black holes, helped prove Einstein's gravitational and relativity 
theories, tested different materials to determine their tolerance to reentry heat, and studied 
how to protect spacecraft from micrometeoroids. In addition, NASA relied on several Scout 
missions to focus on specific problems pertaining to the Mercury, Gemini, and Apollo 
manned space programs.” Scout launches from SLC-5 have also supported the military 
space program by serving as the launch site for Air Force anti-satellite weapon tests and 
launches of numerous Navy Transit navigational satellites, originally used only by U.S. 
ballistic missile submarines (and then later by civilian users as well). 

SLC-5 is a unique launch complex that directly supported operational missions of the 
exceptionally important Cold War programs. This complex utilized a distinctive launch 
technology that, along with the facilities at the complex, has remained relatively unchanged 
since the early 1960s. Therefore, SLC-5 is eligible for listing on the NRHP as a site under 
Cold War Criterion A (“directly associated with events that . . .are directly identified with. . . 
the broad national pattern of United States Cold War history") and Cold War Criterion D 
(“embody the distinguishing characteristics of an architectural, engineering, technological, or 
scientific type specimen exceptionally valuable for a study of a period, style, method, or 
technique of construction. . .”). SLC-5 retains excellent integrity because it has changed 
very little since it was constructed. The period of signficance of SLC-5 is 1961, when the 
complex first became operational, to 1989, the year the Berlin Wall was torn down, an event 


generally acknowledged as signifying the end of the Cold War. 


The following facilities at SLC-5 are considered contributing elements to the site: 


«Rocket for All Reasons," Air & Space, February/March 1989, 82. 
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Facility 580: 
Facility 578: 
Facility 579: 
Facility 582: 
Facility 589: 


Terminal Building / Launch Shelter 


Cosmodyne Shelter 
Motor Building 


Launcher Support Building 


Blockhouse 
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4.5.4 Photographs 
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4.6 Space Launch Complex 6 
4.6.1 History 

Space Launch Complex 6 (SLC-6) is located on former Sudden Ranch property at 
the southern end of South VAFB near Point Arguello. The complex was originally built to 
support the Air Force Manned Orbiting Laboratory (MOL) program. After the Department 
of Defense canceled the MOL program, SLC-6 lay inactive for nearly ten years before the 
Air Force began modifying the complex to support military launches using NASA Space 
Shuttle. Plagued by delays resulting from both technical problems and political 
uncertainties, SLC-6 never actually supported a single shuttle launch despite the vast 
amounts of resources expended to ready it for such a purpose. The Air Force abandoned 
SLC-6 in the early 1990s after the Department of Defense canceled plans for West Coast 
space shuttle launches. 

The need for SLC-6 first arose when President Johnson announced the MOL 
program in August 1965. As publicized, the program was to be an effort “to advance the 
development of both manned and unmanned defense-oriented space equipment, and to 
ascertain Ше full extent of man's utility in space for defense purposes." Although not 
explicitly stated, the primary function of the MOL was to support manned space surveillance 
and reconnaissance activities. The Air Force planned to use a modified Titan III vehicle 
(designated Titan IIIM) to place two-man crews into a thirty-day orbit in a complex satellite 
laboratory. Initial scheduling called for two unmanned flights in early 1968 followed by at 
least five manned flights in 1969.” Early technical problems, however, forced officials to 
move back the first scheduled MOL launches. The development of SLC-6 began in 1966 
when workers began excavating the site of the future South VAFB complex. Actual 
construction of launch facilities at the new complex began in January 1967. Major 
structures built for the MOL program at SLC-6 included a two-story launch control center 


(LCC), an aerospace ground equipment building (AGE), a ready 


2440.5. Air Force Manned Orbiting Laboratory Program," Fact Sheet, United States Air Force, 
March 1968. 
?5Richelson, 83. 
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Figure 11: SLC-6 Location Map, South VAFB 
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building (for administrative and support personnel), a 243-foot umbilical tower, a 315-foot 
mobile service tower, and various support buildings and systems. The U.S. Army Corps of 
Engineers, Los Angeles District supervised the original construction of SLC-6 with 
personnel from both the Air Force Western Test Range Civil Engineering Office and the 
Manned Programs Division of the 6595th Aerospace Test Wing providing on-site 
surveillance. 

In 1969, as construction activity at SLC-6 was nearing completion, the Nixon 
administration decided to cancel the MOL program. The MOL program had faced 
opposition from some high ranking military and civilian officials from its inception. The 
outright cancellation of the program, however, both shocked and disappointed Department of 
Defense and Air Force officials. The MOL program first became seriously jeopardized in 
1968 when the escalating war in Vietnam forced Congress to either cancel or drastically 
reduce funding for military programs not directly related to the war. As one of the largest 
non-war Department of Defense research and development items at the time, the MOL was a 
prime target. Congress cut $85 million from the MOL program in 1968. This seriously 
hampered progress in the effort and pushed the first scheduled launches back to late 1970. A 
subsequent funding cut pushed the launch schedule back an additional year. Finally, the 
Deputy Secretary of Defense announced the outright cancellation of the MOL program in 
June 1969. The reasons given for the decision included budgetary constraints and the 
preferred use of more economical unmanned satellites."^ Though construction of SLC-6 
was not fully completed at the time of the announcement, the Air Force allowed work to 
continue on existing contracts until July 1970. After that time, the Air Force placed the 
complex in caretaker status. 

Near the time of the cancellation of the MOL program, two studies began that 
significantly impacted the fate of the SLC-6. The studies, one undertaken jointly by the 
Department of Defense and NASA and the other sponsored by the Air Force, focused on the 
development of a reusable space transportation system. NASA wanted a reusable shuttle to 
support a planned earth orbiting station. Military officials envisioned using a reusable space 


shuttle to place reconnaissance and surveillance payloads into orbit. Besides making it 
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possible to retrieve satellites for refurbishment and reuse, a space shuttle would also possibly 
allow the Department of Defense to inspect foreign satellites." Though development costs 
were expected to be high, officials reasoned that a reusable space shuttle would pay itself off 
in the long run by reducing the cost of putting men and payloads into orbit by almost a factor 


of ten.?* 


In early 1970, a special space shuttle task group, established by NASA a year 
earlier, began soliciting proposals from industry for definition of needs and requirements for 
a space shuttle system.”” 

The Department of Defense announced in 1971 that 1f preliminary studies proved 
satisfactory, it would eventually phase out its use of expendable launch vehicles in favor of 


the reusable space shuttle." 


That same year, NASA's space shuttle task group 
recommended the Kennedy Space Center in Florida and VAFB as ideal space shuttle launch 
sites. Under an eventual agreement, NASA would have responsibility for all equatorial and 
low inclination shuttle launches from the Kennedy Space Center while the Air Force, acting 
as executive agency for the Department of Defense shuttle program, would be responsible 
for all polar or high inclination shuttle launches conducted at V AFB.^' 

Initial Air Force plans called for the construction of a new shuttle launch complex at 
УАЕВ that would duplicate the Integrated-Transfer-Launch (ITL) facilities being built at the 
Kennedy Space Center. Subsequent studies suggested that a significant savings, as much as 
$200 million, could be achieved if the shuttle program at VAFB utilized already existing 
facilities. Consequently, in 1975 the Air Force revealed a plan to modify and expand the 
existing facilities at SLC-6 to accommodate shuttle launches. The plan also called for 


strengthening and extending the runway at North VAFB to handle shuttle landings.*” Since 
it was not feasible to build an ITL facility at SLC-6 the Air Force developed a new shuttle 





?*«Military Use of Space: What Top Powers Are Doing-And Not Doing,” U.S. News & World 
Report, 23 June 1969, 10. 

А Force Pushing Studies of Reusable Space Shuttle,” Aviation Week & Space Technology, 
11 August 1969, 25. 

25«When Mars Is a Milk Run," Business Week, 11 April 1970, 95. 

«Shuttle Group Readies Proposal Requests,” Aviation Week & Space Technology, 19 January 
1970, 17. 

Katherine Johnsen “Military to Drop Present Boosters for NASA Space Shuttle System,” 
Aviation Week & Space Technology, 5 April 1971, 19. 

BIUSAF Launch/Recovery Plan Set,” Aviation Week & Space Technology, 30 June 1975, 32. 

??'The Air Force also had plans for the construction of a second shuttle launch complex south of 
SLC-6 should the West Coast shuttle traffic warrant it. 
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launch facility plan. Shuttle launches at SLC-6 would rely on the use of several mobile 
buildings to employ an integration-on-pad technique previously planned for the MOL 
program. Whereas the orbiter, boosters and payload would be integrated in a single 
building and then transported to the launch pad at the Kennedy Space Center, the facilities at 
SLC-6 would allow the integration process to take place directly at the launch pad.” The 
buildings at the SLC-6 required a security system safeguarding the complex against 
electromagnetic and radio frequencies so as to protect the secrecy of the highly classified 
military payloads to be launched at the complex.^? 

The Air Force's 1975 plan called for construction to begin at SLC-6 in mid-1978 
with the initial operational target date set for December 1982. The first shuttle launch from 
VAFB was scheduled for October 1984.”° However, a late start in activity at SLC-6 and a 
delay in the first planned launch moved the complex's initial operation target date up to June 
1984. The first activity in ten years at SLC-6 began in 1979 when workers demolished the 
MOL umbilical tower and other significant portions of the MOL facility. New construction 
began in mid-1980. Major modifications to the complex included the reduction and 
rebuilding of the MST to fit the shuttle launch configuration and the addition of 150' of track 
upon which the MST moved to provide adequate clearance from the pad. The existing Titan 
flame duct was retained while two new ducts were added to vent the exhaust from the 
shuttle's solid rocket boosters. New facilities added to the complex include liquid hydrogen 
and oxygen fuel storage tanks, a fixed launch pad access tower (built from steel left over 
from the earlier Titan umbilical tower), a mobile payload checkout facility complete with 
clean room (the Payload Preparation Room, or PPR), and a 233-foot Shuttle Assembly 
Building (SAB). The construction of the SAB, completed in 1985, was initiated when 
analysis indicated the need for a windscreen around the shuttle to protect the orbiter, its 


external tank, and the solid rocket boosters from VAFB's characteristically cold, windy and 





Benjamin M. Elson, “Western Shuttle Facility Plan Changed," Aviation Week & Space 
Technology, 5 March 1979, 41. 
The St. Louis engineering firm of Sverdup & Parcel developed the modification plans for SLC- 





6. 

??Dames & Moore, Evaluation of Eligibility Space Launch Complex 6, Vandenberg Air Force 
Base, California (Berkeley: Dames & Moore, Inc, October 1994), A-7. 

? Craig Covault, “Vandenberg Shuttle Operations Delayed," Aviation Week & Space 
Technology, 30 June 1980, 59. 
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moist conditions. Officials feared that such conditions could lead to a dangerous buildup of 
ice just prior to liftoff.” 

The Department of Defense had high hopes for its new West Coast space shuttle 
launch facility. Shuttles launched from SLC-6 were to place highly sophisticated military 
reconnaissance satellites into orbit. Some missions would also involve retrieving orbiting 
satellites and returning them to VAFB for refurbishment, refueling and reuse. The first 
planned launch at SLC-6 occurred in October 1984, and officials hoped to conduct a total of 
seven shuttle launches at the complex by 1994. The Air Force hoped to have a yearly shuttle 
launch capability at SLC-6 of between ten to twenty launches by the late 19805.>8 
Unfortunately, numerous delays caused by manpower shortages, design changes, and 
technical problems continually frustrated these plans. When construction at SLC-6 started 
later than originally planned, the Air Force rescheduled the first shuttle launch from the 
complex back to October 1985. In August 1981, the Air Force announced that manpower 
problems and “concerns over shuttle handling and facility unknowns” would most likely 
further delay the first West Coast shuttle launch.” At that point the Air Force hoped the first 
launch from SLC-6 would go off in 1986. These delays began to seriously affect military 
satellite design milestones. Payload designers had to be sure the shuttle would be available 
to launch their satellites because spacecraft designed for shuttle launches were shaped much 


240 Tn the face of the uncertain 


differently than those designed for expendable launch vehicles. 
status of its West Coast shuttle operations, the Air Force increased the procurement of its 
expendable Titan boosters as a hedge against further delays.” 

By December 1984, most of the construction work on the shuttle launch facilities at 


SLC-6 (except the SAB) was completed." However, an inspection team sent to SLC-6 by 





?"Bruce A. Smith, "Kennedy May Supplement Vandenberg Shuttle Plan," Aviation Week & 
Space Technology, 4 January 1982, 22. 

?SCraig Covault,” “Vandenberg Shuttle Operations Delayed,” Aviation Week & Space 
Technology, 30 June 1980, 59; Bruce A. Smith, “Homes Posing Vandenberg Constrains,” Aviation Week 
& Space Technology, 26 April 1982, 21. 

?? Ibid., 59. 

Ibid. 

Craig Covault, “Proposed Delay in Shuttle at Vandenberg Cut 50%,” Aviation Week & Space 
Technology, 24 August 1981, 22-23. 

In addition to the facilities at SLC-6 and the lengthened runway at North VAFB, other shuttle 
related facilities constructed at VAFB include an orbiter maintenance and checkout facility and a 
refurbishment facility. 
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the Air Force the previous August found numerous problems with the facilities. Problems 
cited included defective welds, cracks in concrete structures, out-of-phase wiring, and 
reversed valves. In all, the team found nearly 6,000 discrepancies with 60 being categorized 
as “serious” deficiencies. A later inspector’s general report stated that these discrepancies 
had already been properly reported and documented and were in fact not at all unusual for a 
project of such scope.” The problems, however, led the Air Force to once again delay the 
first launch from SLC-6, this time by three months.” 

The only shuttle-related operation to use the facilities at SLC-6 occurred in early 
1985 when the non-operational orbiter vehicle Enterprise was transported to SLC-6 in a 
facility verification exercise. The Enterprise had arrived at VAFB in December 1984. 
Although the verification exercise resulted in numerous facility design changes, Air Force 
officials believed that these problems could be corrected in time for a probable March 1986 
launch. However, subsequent ground systems tests indicated that there were still major 
technical problems to overcome before SLC-6 could safely support a shuttle launch. 
Problems discovered during the first phase of ground systems tests in 1985 included the 
failure of the sound suppression system and improperly installed pneumatic valves. In 
addition, a serious problem with the bellows system at the base of the liquid hydrogen and 
liquid oxygen tanks was identified as a potential single-point failure. By October 1985, the 
Air Force's series of ground systems tests were running behind schedule, threatening to 
further delay the first shuttle launch from SLC-6. Air Force and NASA officials feared that 
the first launch would have to be pushed back to mid-summer or early fall of 1986.^? 

As the Air Force was striving to ready its West Coast shuttle launch site, disaster 
struck the shuttle program. On January 28, 1986, the space shuttle Challenger, carrying 
seven military and civilian personnel, lifted off from its Kennedy Space Center pad and rose 


into the Florida sky. One minute and thirteen seconds later the Challenger exploded, killing 





“Bruce A. Smith, “Space Shuttle Launch Support Equipment Installed at Vandenberg,” Aviation 
Week & Space Technology, 10 December 1984, 52. 

Bruce A. Smith, “NASA, Air Force Decide to Delay Initial Vandenberg Shuttle Launch," 
Aviation Week & Space Technology, 14 January 1985, 23. 

“Dames & Moore, October 1994, A-9; “Processing Work Flow Delaying Orbiter's Delivery to 
Vandenberg,” Aviation Week & Space Technology, 29 July 1985, 20; “Propellant Tests Drive 
Vandenberg Launch Plans,” Aviation Week & Space Technology, 21 October 1985, 27; Bruce, A. Smith, 
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the entire crew. The loss of the shuttle and the ensuing investigation left the first VAFB 
shuttle launch date in doubt. Following the Challenger explosion, Department of Defense 
officials moved the first planned launch from SLC-6 up to early to mid-1988. One journal 
reported that the primary reason for this delay was the Challenger accident. However, even 
if the Challenger had not exploded, another newly discovered technical problem at SLC-6 
would have delayed the first launch by at least six months. Technicians discovered that 
hydrogen trapped in SLC-6's main engine duct could ignite and cause an explosion while the 
shuttle was still on the рад" Officials were also taking a closer look at the potential 
weather problems at VAFB. The severe fog and cold temperatures typical of the area might 
have had an adverse effect on some of the shuttle's sensitive components." 

While the Air Force began considering ways to correct the hydrogen entrapment 
problem at SLC-6, top military and civilian officials began to seriously question the need for 
a West Coast shuttle launch site. After returning from a visit to SLC-6, Congressman Jim 
Sasser, the ranking member of the appropriations subcommittee for military construction, 
publicly stated that the significant technical problems at SLC-6 convinced him that a military 
space shuttle program was not necessary. Congressman Sasser felt that manned space flight 
should be used to deliver military payloads into orbit only if there was no other alternative. 
He argued further that expendable launch vehicles could provide the same capability as the 
space shuttle at a much lower cost. Based on these conclusions, Congressman Sasser urged 
the Secretary of Defense to mothball the facilities at SLC-6."* Secretary of the Air Force 
Edward Aldridge, who earlier had pressed for the development of a new fleet of expendable 
launch vehicles with a capacity comparable to that of a shuttle, announced in summer 1986 
that SLC-6 would be put in some kind of caretaker status until the facility was ready to 
launch. At the time, the Air Force still planned eventually to conduct shuttle launches at 


SLC-6.^ 


“Propellant System Tests Will Delay First Vandenberg Shuttle Launch," Aviation Week & Space 
Technology, 2 December 1985, 20. 

246“ Spaceport West,” Aviation Week & Space Technology, 14 April 1986, 11. 

"Congress Weighs Closing Vandenberg,” Science, 4 July 1986, 15 

“Ibid. 

Ibid., 15-16. 
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After a discussion of options, the Air Force decided to place SLC-6 in an 
“operational caretaker status” until 1992. Less dramatic than other options considered, 
including one that would have closed the facility until the mid-1990s, the “operational 
caretaker” plan called for a 40% reduced staff to maintain SLC-6 in a condition that would 
allow the complex to be operational within 18 months of its reactivation. Savings was 
expected to be almost $1 billion dollars over five years. The plan went into effect in October 
1986. 

Near the time of the decision to place SLC-6 in operational caretaker status, the Air 
Force announced that it would reduce its reliance on the space shuttle for launching military 
satellites. The new Titan IV complementary expendable launch vehicle (CELV), having 
roughly the same payload capacity as the space shuttle, would begin supplementing 
Department of Defense shuttle missions beginning in the late 1980s. The Air Force also 
planned to use a new medium launch vehicle (Delta II) and refurbished Titan II ICBMs for 
some of its launches as well.” 

The status of. SLC-6 changed again in April 1988 when the Air Force relegated the 
complex to minimum caretaker status to reduce annual maintenance costs. Within a month, 
the Air Force announced plans to mothball the complex entirely and rely on unmanned 
vehicles, mainly the Titan IV, to place its heavy military payloads into polar orbit. The Air 
Force briefly considered converting SLC-6 to a Titan IV launch facility but eventually 
dropped the рап?" Much of SLC-6's shuttle ground support equipment and 
instrumentation was shifted to the Air Force's shuttle operations at the Kennedy Space 
Center in Florida. Other equipment, along with VAFB shuttle personnel, were transferred to 
VAFB's Titan program. 

After a consideration of options, the Air Force completely abandoned SLC-6 in 
1991. For a brief period, the Air Force hoped to use the PPR as a processing facility for a 
Titan/Centaur pad it was considering building at SLC-6. The Air Force abandoned this idea, 


however, when budget pressures eliminated the satellite programs that were to rely on the 


250% Air Force to Mothball Vandenberg, Reduce Reliance on Shuttle," Science, 15 August 1986, 
717-718; “GAO Study Supports Need for SLC-6 Facility," Aviation Week & Space Technology, 15 
December 1986, 25. 

?'*WVandenberg Shuttle Complex Will Go Into Mothball Status,” Aviation Week & Space 
Technology, 2 May 1988, 27; Dames & Moore, October 1994, A-10. 
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Titan/Centaur vehicle. When funding to support maintenance of the PPR was eliminated in 
1992, the Air Force considered abandoning the building. After studying the possibility of 
using the PPR to support its Earth Orbiting Sensing (EOS) program (scheduled to begin in 
the late 1990s), NASA concluded that the plan would not be cost- effective. The PPR was 
then turned over to the Base Civil Engineers. 

The Air Force finally did use the PPR in early 1994 to process a satellite for launch 
on the first Taurus rocket (the only operational mission to ever use the facility.) Afterwards, 
the Air Force agreed to transfer the building to the Western Commercial Space Center on a 
lease basis for use as a consolidated processing facility.”” 

The Lockheed Corporation conducted the first ever launch from SLC-6 in August 
1995. In preparation for the launch, Lockheed built a new launch mount over one of the 
smaller of the three exhaust ducts.” The booster, Lockheed Launch Vehicle 1 (LLV 1), was 


to place a communications satellite into orbit. The launch failed, however, when the LLV1 


went out of control soon after liftoff. 





??Dames & Moore, October 1994, A-10. 

°>*Tbid.; Michael A. Dornheim, “Lockheed Completes LLV Mockup Stacking,” Aviation Week & 
Space Technology, 1 August 1994, 69; “LLV Fixes Due Soon," Aviation Week & Space Technology, 28 
August 1995, 67. 
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4.6.2 Architectural Description” 


Facility 350: The Payload Changeout Room (PCR) 

The Payload Changeout Room (PCR) is a mobile, 16-story structure, 87’ long, 52’ 
wide, and 176° in height. Built in 1983, the PCR weighs approximately 6,000 tons and 
encompasses 45,000 square feet. This structure contains a large, class 100,000 clean room 
and was intended to move payloads from the Payload Preparation Room (PPR) to the shuttle, 
more than 800° away at the launch mount. After processing was completed in the PPR, the 
payload (satellite) would be placed in the Payload Ground Handling Mechanism (PGHM) 
and moved from the PPR to the PCR. An inflatable seal between the PCR and the PPR 
would keep contaminants away from the surface of the satellite during this transfer process. 


A similar seal protected the satellite during transfer from the PCR to the launch mount.’ 


Facility 360: Shuttle Assembly Facility (SAB) 

This massive 5,000 ton mobile structure is constructed in the shape of a giant 
inverted “U”. Approximately 20 stories in height, the SAB encompasses 26,568 square feet. 
During launch preparations the SAB would move east and *mate' with the Mobile Service 
Tower (MST), the linked structures encompassing the launch mount. The SAB and the 
MST protect the shuttle from the cool, moist and windy coastal weather conditions 
experienced at Vandenberg and thus facilitate the delicate task of attaching the shuttle to the 


external tank.” The SAB was not part of the original design of the Vandenberg launch pad. 


1А more detailed description of the history of Space Launch Complex-6, specific building 
functions, and the shuttle launch process can be found in Bruce A. Smith, “Vandenberg Readied for Shuttle 
Launch," Aviation Week & Space Technology, 7 December 1981; Bruce A. Smith, "Kennedy May 
Supplement Vandenberg Shuttle Plan,” Aviation Week & Space Technology, 4 January 1982: 22-23; 
Anastasia Toufexis, *New Pad for the Space Shuttle," Time, 5 March 1984: 40-42; Steven J. Leon, *West 
Coast Shuttle Operations," Space World, September, 1984: 22-25; Bruce A. Smith, “Space Shuttle Launch 
Support Equipment Installed at Vandenberg," Aviation Week & Space Technology, 10 December 1984: 
52-53; Michael A. Dornheim, “Vandenberg Space Complex: Kennedy Experience Applied to 
Vandenberg Operations," Aviation Week & Space Technology, 5 May 1986: 53-56. A Dames & Moore 
report prepared, in October 1994, by Michael Corbett at the request of California Commercial Spaceport, 
Incorporated (Evaluation of Eligibility: Space Launch Complex 6, Vandenberg Air Force Base, 
California) was also of great assistance. In addition, much of the material presented below was obtained in 
a series of on-site interviews. 

?33 Corbett, A-4; Toufexis, 42. The two differ over height/width dimensions. Corbett was used. 

Smith, “Space Shuttle Launch Support Equipment,” 52. 
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Initially, vehicle assembly was to take place in Ше “semi-enclosed” environment of the MST 
alone, with all the hoisting performed by the tower's crane and the strongback. This system 
called for a tolerance limit of 1/4-in. in fitting the orbiter to the external tank. NASA 
rejected this, setting the maximum permissible degree of variation at 21/1000-in. Such 
precise tolerances would be impossible to meet in an exposed setting and therefore made 
necessary the construction of the SAB, prompting one Vandenberg official to refer to the 


SAB as “our $40 million one-sixteenth of an inch"??? 


Facility 361: Ice Suppression Support Engine Facility (ISSEB) 

The external tanks housing the liquid oxygen and liquid hydrogen, must be kept 
under constant pressure and at extremely low temperatures for the cryogenic fluids to 
maintain their liquid state. This, as well as the nature of local weather conditions, created 
the danger of ice forming on the tanks. It was anticipated that such ice formation would 
delay no less than half of the shuttle launches. The Ice Suppression System, keeps ice 
from building up by using two big jet engines to generate a tremendous hot air flow over 
the external tanks. Air bled from the two jet engines is mixed with hot exhaust gases and 
is then blown up from the pad between the external tank and the orbiter by a variable 


nozzle.** This 142 square foot structure was constructed in 1984. 


Facility 375: The Payload Preparation Room (PPR) 

Specifically designed for shuttle support, the PPR is composed of four major 
structures of varying dimensions: the Airlock is 42’ x 104’ x 59”; the Erection and 
Checkout cells measure 95' x 194’ x 103’; the Transfer Tower is 71’ x 52' x 112’; the 
Mechanical and Administration Area measures 55’ x 211’ x 69'. The facility is 
constructed primarily of reinforced concrete with the exception of the upper part of the 
Mechanical Wing and the Transfer Tower which are of steel frame construction. Most of 


the concrete walls are 1’ thick, with 2 1/2’ exterior columns and roof beams, and 3’ thick 


5’ Toufexis, 42. 
>8Dornheim, 56; Interview with April Morris, Manager, California Commercial Spaceport, 
Incorporated. 


182 


Space Launch Complex 6 
Vandenberg Air Force Base, CA 
Cold War Properties Evaluation 
Phase I 


columns at the Transfer Tower end of the building. The Mechanical Wing is enclosed by 
solid concrete walls at the base and ribbed sheet metal above. 

The PPR is divided into two parallel parts. Along the north side of the facility are 
the Airlock Room, the Erection Room and Transfer Area, and three check-out cells. The 
south side of the building is devoted to mechanical and office areas. The office areas 
used to contain an Orbiter Vehicle Simulation room (OVS) but this room has since been 
dismantled. 

During the preparation process the payload would be placed in the Airlock after 
initial, or “rough”, cleaning procedures were completed outside. Once in the airlock 
further cleaning would be performed, followed by the removal of the payload transporter 
lid. Two five-ton bridge cranes would move the transporter and the exposed payload into 
the erection aisle. The spacecraft would then be removed from the transporter by a 75- 
ton crane located in the highbay of PPR and repositioned in a vertical position. Then the 
payload would be placed in the “strongback”, a supporting device that simulates the 
interfaces established when the payload is installed upon the Orbiter. The strongback and 
payload could now be lifted to one of the three processing cells. These cells have 
varying capabilities: the first, closest to the launch pad, could assemble payloads, join 
them to their boosters, service them with hydrazine, and other chemicals, and perform 
thorough checkouts of payload operation. It also provided electromagnetic shielding to 
prevent radio interference and for security reasons. The second cell has similar 
capabilities but does not have the electromagnetic shielding. The third cell was never 
completed. Both operable cells have interfaces similar to those found on the strongback. 
The payload would be transferred from the strongback to a “J hook" within the cell, 
named for their distinctive configuration, at which point satellite testing could begin. 
Processing could take anywhere from 60 to 90 days. Upon completion, the payload 
would be hoisted up one level and transferred from the strongback to the Payload Ground 
Handling Mechanism (PGHM ) before being transferred to the PCR. The delicate nature 
of PPR operations required that Facility 375 be maintained as a class 100,000 “clean 


room."^? The PPR was built in 1983 and encompasses 103,830 square feet. 


??Dornheim, 56. 
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Facility 381: Liquid Hydrogen Storage Tank 
Launching of the shuttle required hypergolic fuel as the propellant. Hypergolic 


fuel is a combination of a fuel and an oxidizer. The fuel was liquid hydrogen (Нэ); the 


oxidizer was liquid oxygen (LOX). Spontaneous ignition occurs when the two 
components are combined thereby eliminating the need for an ignition system. The 


storage capacity for the LH» tank is 850,000 gallons. 


Facility 382: Liquid Oxygen Storage Tank 
The storage capacity for the Liquid Oxygen (LOX) tank is 900,000 gallons. 


Facility 384: Operations Support Facility 
The Operations Support Facility is used primarily for administrative purposes. 


The 7,200 square foot structure was built in 1985. 


Facility 387: Helium Transfer Facility 
Helium, used as a pressurization medium in the propellant systems, would be 
brought to this facility in rail cars and transferred to storage tanks at this location. The 


structure dates from 1984 and contains 1,200 square feet. 


Facility 390A: Mobile Service Tower (MST) 

Located at the east end of the launch pad, the MST is 28 stories high and weighs 
approximately 7.5 million pounds. This structure moves on rails, at a rate of 40' per 
minute, to the launch mount where it *mates' with the Shuttle Assembly Facility to form 
a protective weather shelter for the shuttle prior to launch. An overhead crane in this 
building first stacks the solid rocket motor boosters on the launch mount and then, with 
the aid of the crane within the SAB, positions the empty, 154.4’ long, 69,000-Ib external 
tank between these stacks (with a clearance of less than 1/4-inch on both sides). A 


double crane mounts the main body of the shuttle to the external tank.” The MST was 


OT oufexis, 42. 
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originally built to support the Manned Orbiting Laboratory (MOL) program. This 
program was canceled in 1969 and ten years later the MST was modified to support the 
shuttle program: it was moved back 150” from its previous position, the tower was 
shortened by 40°, and the 50-ton capacity crane was replaced by a 200-ton capacity 


crane.” 


Facility 390C: Access Tower 

Located adjacent to, and north of the launch mount, this tower provides access to 
the shuttle cabin for work crews and astronauts by means of a movable access arm 122’ 
in length. The tower stands nearly 24 stories tall and is constructed from steel (nearly 
730 tons worth) salvaged from the umbilical tower originally intended to support the 


Manned Orbiting Laboratory (MOL) program.’ 


Facility 391: Launch Mount 

Like the MST and the Access Tower, the Launch Mount is a modification of a 
structure originally built for the MOL program. The shuttle launch mount is 111’ x 93’ 
and is 30’ in height. The mount is embedded in a 68’ thick concrete foundation. 
Associated features include three 50' x 70' exhaust ducts, an eight foot flame deflector, 
and a 373-nozzle sound suppression water system. The sound suppression system was 
designed to send 500,000 gallons of water into the southern exhaust ducts with the 


purpose of diminishing the intensity of sound and heat during launch.^? 


Facility 392: Launch Control Center (LCC) 
Located about 800' from the launch pad, the LCC is a massive concrete structure. 
The 46,483 square foot structure was built in 1981 as part of the MOL program. The 


LCC is located only 1,140' from the shuttle launch mount and the Air Force conducted 


261] eon, 23. 
°Thid., 23. 
Toufexis, 42; Corbett, А-5. 
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extensive studies to ensure that the structure could withstand the substantial 
overpressures generated by a shuttle launch. The walls of the LCC are two feet thick and 
the entire structure has been ‘hardened’ to withstand an explosion of a magnitude 


equivalent to 322,842 pounds of TNT. 


Facility 394: Ready Room 

Built in 1968, the Ready Room contains 14,040 square feet. The Ready Room is 
a single-story structure located on the northwest side of the complex. The building 
contained additional space for administration, engineering and communication functions 


to support launch activities. 


Facility 398: Solid Rocket Motor Processing Facility 

Located 3,600' north of the SLC-6 launch ramp, Facility 398 was originally con- 
structed to support the Manned Orbiting Laboratory (MOL) program. Facility 398 
(originally known as Facility V-31) is currently used to test and x-ray solid rocket motor 


segments for Titan launch vehicles. 


Facility 399: Complex Service Facility 


This structure was built in 1968 and contains 12,400 square feet. 


4.6.2.1 Supporting Facilities 


Facility 330: V-33 (originally) 

This large facility (originally known as Facility V-33) was constructed in 1982 
and is located south of SLC-6. The 23,000 square foot building was originally intended 
for use as a solid rocket motor storage area in support of Shuttle operations. Today, 


Facility 330 is used to store segments in support of Titan launches. 


2646 mith, “Vandenberg Readied,” 49; Corbett, A-6. 
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Facility 3000: Orbiter Maintenance and Checkout Facility (OMCF) 

Constructed in 1983, this large 104,360 square-foot building was originally 
intended to support shuttle operations at SLC 6. After landing, the shuttle would be 
brought to this facility for deservicing and payload removal. Since Vandenberg is 
located in a potential earthquake zone, the orbiter would be placed on special seismic 
jacks set directly in the ground and not touching the building. All the critical points in 
orbiter processing were similarly seismically isolated. The structure contained two 


deservicing cells, allowing two payloads to be worked on simultaneously. 


263 Dornheim, 54-55. 
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Figure 12: Space Launch Complex 6 
Source: Courtesy of Western Commercial Space Center (AutoCad reproduction by Andy Bohnert, 
USACERL, 1995) 
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4.6.3 Significance 

SLC-6 qualifies as a “highly technical” and “scientific” facility as discussed in the 
ACHP's 1991 publication Balancing Historic Preservation Needs with the Operation of 
Highly Technical or Scientific Facilities. A previous cultural resources evaluation of 
SLC-6 was conducted in 1994. 

In conjunction with California Commercial Spaceport, Inc.'s planned proposal to 
modify the PPR at SLC-6 (to process commercial and government payloads and 
boosters), Michael Corbett of Dames & Moore, Inc. conducted a historical significance 
and effects determination of the complex in тій-1994.°% The report concluded that SLC- 
6 appeared to be ineligible for the NRHP because the complex was “never quite 
completed, substantial questions remain about its design as a result of test failures, and it 
was never used for a shuttle launch.'?* 

The authors of this report concur with the Dames & Moore assessment of SLC-6. 
The MOL and Space Shuttle programs planned for SLC-6 would undoubtedly have been 
important components of the American military space program and the nation's effort to 
put men in space, both national efforts of “exceptional” importance. The Department of 
Defense, however, canceled these programs at SLC-6 before the complex supported a 
single launch. As a result, SLC-6 does not qualify for the National Register under Cold 
War Criterion A. The complex does not qualify under Cold War Criterion B because the 
facility is not associated with the lives of any historically important or nationally 
significant persons. 

The American Space Shuttle program can be said to “represent some great idea or 
ideal of the American people", however, SLC-6 does not qualify under Cold War 
Criterion C because the complex never supported an operational Space Shuttle mission. 

Although the design of SLC-6 is unique, SLC-6 does not qualify for the National 
Register under Cold War Criterion D. The structures and systems at SLC-6, although 
utilizing technology previously developed for other American launch sites, are certainly 


distinguished by their complexity. As pointed out in the Dames & Moore 1994 report, 


Dames & Moore, October 1994. 
bid., 10. 
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however, the facilities at SLC-6 were never fully completed and the results of several 
systems tests raised serious doubt about the ability of the complex to support an actual 
launch. Because SLC-6 did not support any MOL or shuttle launches, it is impossible to 
make any definitive evaluations regarding the effectiveness of the design and technology 
used at SLC-6. Therefore, as an untested work of engineering, the significance of SLC-6 
under Cold War Criterion D cannot be demonstrated. Neither SLC-6 nor any of its 


supporting facilities are eligible for the National Register." 





’®The California State Historic Preservation Officer (SHPO) concurred with the determination of 
ineligibility for SLC-6 on 25 January 1995. 
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4.6.4 Photographs 
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4.7 Space Launch Complex 10 
4.7.1 History 

Space Launch Complex 10 (SLC-10) is one of three Thor launch complexes built 
near Purisma Point at North VAFB in the late 1950s. The Douglas Aircraft Company 
(now McDonnell Douglas) began construction of the complex in January 1958 and 
turned the site over to the Air Force the following October. The Air Force designated 
the complex's original three pads as 75-2-6, 75-2-7 and 75-2-8. These designations 
changed over the years. 75-2-6 became known as LE-6 (for Launch Emplacement 6), 
then 4300 B-6, and then finally as SLC-10 West (SLC-10W). The Air Force 
redesignated 75-2-7 as LE-7 and then as SLC-10 East (SLC-10E). 75-2-8 became known 
as LE-8. The three original pads at SLC-10 initially supported the Air Force's RAF Thor 
IRBM training program. As that program began to wind down at VAFB, the Air Force 
dismantled and transported SLC-10 to Johnston Island in the Pacific to support nuclear 
testing activity. The Air Force later rebuilt SLC-10 at its original VAFB location and 
used the complex for space launches and specialized training. 

The first launch at SLC-10 occurred at the 75-2-8 pad on April 16, 1959. 
Designated Operation “Lion’s Roar”, this training exercise was the first Thor launch 
conducted by an all-RAF crew at VAFB. RAF training launches from 75-2-7 and 75-2-6 
followed on June 16, 1959 (“Rifle Shot") and August 14, 1959 (“Short Skip”) 
respectively. The launch from 75-2-6 was the only RAF Thor training launch conducted 
at that pad. RAF crews continued to conduct Thor IRBM training launches at 75-2-7 and 
75-2-8 over the next three years.^? 

While the Thor training program at VAFB proceeded, international developments 
were taking place that ultimately impacted the fate of SLC-10. By early 1961, 
intelligent reports indicated that the Soviet Union was preparing to resume its nuclear 
testing program, breaking a 34-month voluntary moratorium by the two superpowers. In 


response, the AEC began readying plans to resume its nuclear testing program. 


??vandenberg AFB Launch Summary. 
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Figure 13: SLC-10 Location Map, North VAFB 
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Designated Operation Dominic, the AEC effort ultimately involved 36 nuclear 
detonations in the Pacific, including air-drops and high-altitude missile-launched shots.’” 
For the high-altitude portion of Operation Dominic, the AEC planned four Department of 
Defense (DoD) launchings of nuclear-armed Thor IRBMs from Johnston Island.””' These 
high altitude tests using the Thor booster were collectively nicknamed the Fishbowl 
program. To support the Fishbowl launches, the Air Force dismantled and transported 
the 75-2-6 pad at VAFB to Johnston Island in early 1962. The rebuilt pad became known 
as LE-1. Meanwhile, the RAF Thor training program continued at SLC-10's two 
remaining рай. 

The first launch in the Fishbowl program, designated Bluegill, was attempted on 
June 3, 1962 from LE-1. Unfortunately, the range safety officer was forced to destroy the 
warhead 13.5 minutes after lift-off when the missile tracking system on Johnston Island 
malfunctioned. Later investigations revealed that the missile had actually followed its proper 
course. The Bluegill attempt would be the first of several failures in the Fishbowl program. 
The second launch attempt in the program, conducted on June 19th and designated Starfish, 
also ended prematurely. The range safety officer, when informed that the missile had 
exploded, sent a destruct order to the warhead 65 seconds after lift-off. Finally, on July 8, 
the first successful launch in the Fishbowl program lifted off from LE-1. Code-named 
Starfish Prime, the shot culminated with a 1.4 megaton nuclear explosion about 248 miles 
above Johnston Island.?? This was the world's first high-altitude nuclear explosion. 

The fourth attempted launch in the Fishbowl program, Bluegill Prime, was 
conducted on July 25. This launch, a repeat of the ill-fated June 3 attempt, was the worst 
failure in the program. A faulty liquid oxygen valve prevented the Thor missile from 


developing sufficient thrust to lift off. When the Thor's main engine failed to achieve full 


thrust, the range safety officer on duty made an error in judgment. Instead of merely shutting 





"Chuck Hansen, U.S. Nuclear Weapons: The Secret History (New York: Crown Publishers, 
1988), 81-89. 

Johnston Island, a small atoll roughly a mile long and a quarter mile wide, is situated about 715 
miles south of Honolulu. The Air Force originally used the island as a refueling stop for its transport 
aircraft. 

*?The last RAF Thor IRBM training launch at SLC-10 occurred on June 18, 1962 at the 75-2-8 





pad. 
?P Hansen, 84, 86-87. 
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down the Thor’s engines, he initiated the destruct sequence that blew the missile up on the 
LE-1 pad. The ensuing explosion severely damaged the pad and scattered radioactive 
particles around the complex and island." This caused a two-month delay in the Fishbowl 
program while massive decontamination efforts at Johnston Island were undertaken. As the 
clean-up proceeded, preparations were made to transport the other two Thor pads at SLC-10 
to Johnston Island to support the remaining Fishbowl launches. The Thor IRBM training 
program had ended at SLC-10 the previous June, making the two pads available for the 
Fishbowl program. 

By October, with the clean-up effort completed and the two former VAFB pads 
transported to, and rebuilt at Johnston Island, the DoD was ready to resume the Fishbowl 
launches. The first launch after the Bluegill Prime incident, designated Bluegill Double 
Prime, took place on October 15. Unfortunately, the Thor booster once again failed and the 
warhead had to be destroyed 156 seconds after lift-off. Three subsequent attempts in the 
series, however, were highly successful. The launches, nicknamed Bluegill Triple Prime, 
Kingfish, and Tightrope, occurred on October 25, November 1, and November 4 
respectively. The Tightrope shot successfully concluded the Dominic series of nuclear 
tests.” 

When Operation Dominic ended, the Air Force already had plans for the next use of 
the two Thor pads at Johnston Island. In February 1962, the Air Force had begun 
developing a plan to deploy a direct-ascent anti-satellite (ASAT) system utilizing ground 
computer-guided Thor missiles armed with nuclear warheads. Excess SM-75 Thor IRBMs 
previously on alert in England (and later shipped back to the United States) would be 
refurbished to serve as the booster for the Air Force ASAT system.” An operational ASAT 
system would give the United States the capability to destroy hostile orbiting objects, such as 


military satellites or orbiting bombs. Such a system was seen as necessary to offset the 





bid., 87. The nuclear warheads carried by the Thors also had their own destruct mechanism 
that fragmented the warhead, thereby preventing a nuclear reaction from occurring. 

?P[bid., 88. The Tightrope shot, the final test in the Dominic series and the final atmospheric 
nuclear test ever conducted by the United States, utilized a Nike Hercules booster launched from a seperate 
pad at Johnston Island. 

"After the Air Force shipped the SM-75 Thor IRBMs back to the United States from England 
where they had stood on alert, Douglas Aircraft refurbished some of them for Program 437 by installing 
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ominous and increasingly plausible possibility of the Soviets placing orbital nuclear 
weapons, or FOBS (for Fractional Orbit Bombardment System), into space." The top- 
secret Air Force effort, eventually known as Program 437, was initially planned as an 
emergency standby system. The program eventually evolved into an operational ASAT 
system on a permanent 24-hour alert.” 

The first Program 437 working plan, published in March 1963, called for a small 
crew, permanently based at Johnston Island, to maintain the island’s two Thor pads. The 
combat launch crew, along with Thor missiles and other equipment, would be at VAFB. 
When a hostile satellite was detected, the missiles, combat crew, and equipment would be 
airlifted to Johnston Island while the crew already on the island began pre-launch 
preparations. Upon arriving at the island, the launch crew would count down both Thor 
missiles (one acting as a backup in case of a mishap with the first). Once launched, the 
Thor’s warhead would close in on the enemy satellite in space and a nuclear explosion 
would effectively destroy it. The DoD initially authorized a four-launch feasibility 
demonstration schedule for Program 437. Test launches were to begin in early 1964.” 

To support Program 437, the Douglas Aircraft Company modified the two Thor pads 
at Johnston Island in 1963. Douglas Aircraft also completely rebuilt Complex 75-2 at VAFB 
at its original site using equipment from dismantled Thor IRBM sites previously located in 
England." This construction took place between May and October of 1963." The rebuilt 
75-2-7 pad, first designated LE-7 and then later SLC-10E, would support Program 437 crew 


training exercises. It was configured identical to the two operational Thor pads at Johnston 





new guidance system, command-destruct, and telemetry components. These refurbished Thors were 
designated as Launch Vehicle 2D or LV-2D. 

?" Curtis Peebles presents an excellent discussion of the Soviet threats of deploying orbital nuclear 
weapons and the range and extent of their actual programs in his book Battle for Space (New York: 
Beaufort Books, 1983), 51-76 

?'5Peebles, 85-88. 

“Ibid. The Army's ASAT effort, designated Program 505, was actually the United State's first 
operational ASAT. Program 505 utilized Nike-Zeus missiles and, for a time, directly competed with the 
Air Force's Program 437. Army personnel carried out several Program 505 ASAT test launches in 1964 
from a Nike-Zeus ASAT site at Kwajalein Atoll in the Pacific. The site had originally been built for ABM 
test flights. Although the Nike-Zeus had a faster reaction time, the Army missile could not compete with 
the altitude capability of the Thor. Defense Secretary Robert McNamara ordered Program 505 to be 
phased out in May 1966 (Peebles, 82-85). 

?899SLC-10's third pad, LE-8, was also rebuilt, but it was never used. 
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Island.^? The rebuilt 75-2-6 pad, first designated 4300 B-6, then LE-6, and then finally as 
SLC-10W, initially supported missile/launcher twist testing in its IRBM configuration. 
Afterwards, the Air Force modified the pad to support its Burner I/Altair series of satellite 
launches? The 75-2-8 pad was also rebuilt and designated as LE-8. LE-8 was available 
for space launches, however, the Air Force never utilized the complex for any mission. In 
the early 1970s, the pad was decommissioned and its equipment salvaged for use at other 
VAFB locations.” 

Program 437 was initiated during the height of Cold War tensions between the 
Soviet Union and the United States. Two weeks after the original Program 437 working 
plan was published, Air Force Chief of Staff General Curtis LeMay recognized the effort 
having top priority status among defense programs.”” Air Force Systems Command (AFSC) 
was originally given the responsibility for rendering the Thor ASAT operational in the event 
of an emergency while Air Defense Command (ADC) personnel worked on the development 
phase of the system. Many of the men assigned to Program 437 had extensive experience 
with the Thor. By November 1963, the Air Force had assigned full responsibility for 
Program 437 to ADC. ADC went on to form the 10th Aerospace Defense Squadron (10th 
ADS) to man Ше ASAT effort.” 


Ес С. Lemmon, History of Space Launch Complex 10 (unpublished manuscript, date 
unknown). 

??^The two Johnston pads and SLC-10E were nearly identical to the operational Thor IRBM pads 
in England. The pads differed only in that they utilized blockhouse and had additional electronic 
equipment added to their ground support equipment to interact with the additional guidance system, 
command-destruct, and telemetry components of the LV-2D missile (Mr. Eric Lemmon, Thor Association 
Founder and Historian, phone interview by author, 28 February 1995). 

?The modified SLC-10W pad resembled a Thor IRBM pad except for the addition of an 
retractable extension on the missile shelter to shield payloads during launch preparations and the addition 
of an electronic equipment facility. This electronic equipment was mounted on trailers at the IRBM Thor 
sites. Other modifications at SLC-10W included the addition of a water deluge and fire suppression 
system, high-intensity floodlighting, closed-circuit television, payload air conditioning, gaseous nitrogen 
distribution, and high-capacity electrical distribution (Eric Lemmon, phone interview by author, 28 
February 1995). 

Eric Lemmon, phone interview by author, 3 March 1995. The exact date of the 
decommissioning and dismantlementing of LE-8 is unclear because many of the Real Property records of 
the complex from that period cannot be located. 

°®°Peebles, 87. 

?"Ibid., 88. 
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The initial crew training for Program 437, consisting of realistic mock launch 
exercises, began at SLC-10E in mid-1963.' As this training proceeded, contractor crews 
working at Johnston Island conducted the first Program 437 test launches on February 14, 
March 1, and April 21, 1964. All of the simulated warheads carried by the Thor missiles 
during these launches passed close enough to their targets to be considered successful 
interceptions. 10th ADS personnel conducted the final research and development flight in 
the series on May 28. Despite a flawless performance by the crew, the Thor malfunctioned 
and went out of control. Nonetheless, by early June two nuclear-armed Thor missiles, 
manned by a 10th ADS crew, were on 24-hour alert at Johnston Island.^* 

Up to the this point, the scope and extent of the Thor ASAT program had been kept 
secret from the American press and public. When Republican presidential hopeful Barry 
Goldwater, in a campaign speech in 1964, accused President Johnson of ignoring the threat 
of Soviet military space systems and weapons, Johnson refuted the claim by disclosing the 
existence of the Air Force Thor ASAT. It soon became common knowledge that the United 


States could destroy almost any enemy satellite.” 


The existence of Program 437, however, 
remained classified until 1974 however. 

Program 437 entered a new phase in November 1964 when System Readiness 
Exercises and Combat Evaluation Launches (CEL) began. The readiness exercises, 
conducted at SLC-10E, provided valuable information concerning the effectiveness of the 
program. During these exercises, 10th ADS crews performed and were evaluated on all 
tasks required in a live launch situation up to the point of a simulated lift-off. CELs 
conducted at Johnston Island helped officials to discover and to correct technical problems 
with the ASAT system. They also allowed the launch crew to gain valuable experience 
under actual launch conditions. The first CEL test launch occurred in November 1964. A 
second test launch followed in April 1965. Both tests were deemed highly successful as the 


simulated warheads carried by the Thors passed within an acceptable proximity of their 





?*"The rebuilt SLC-10E pad supported only launch training exercises. It never supported an actual 
missile launch. 

Thid., 89-90. 

?""'Ibid., 90. 
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targets. A third CEL launch in March 1967 successfully tested a new Ground Guidance 
Station.” 

As Program 437 activity continued at SLC-10E and Johnston Island, the 4300 
Support Squadron was busy with the Air Force Thor/Burner I (initially designated Altair) 
satellite program at SLC-10W. These satellites were likely of the surveillance variety. The 
4300th launched the first Thor/Burner I from SLC-10W on January 18, 1965. Five more 
Thor/Burner I launches and two Thor Burner II launches followed by the end of February 
1967. In the following spring, the Air Force merged the 4300th with the 10th ADS to form 
the 10th Aerospace Defense Group (10th ADG) under the Aerospace Defense Command 
(ADCOM). The 10th ADG formally took over the space launch responsibilities at SLC- 
10W on April 1, 1967. Over the next twelve and half years, ADCOM crews launched ten 
Thor/Burner П, eight Thor/Burner II-A, and four Block 5D-1 payloads from SLC-10W. 
Many of these launches supported the Defense Meteorological Satellite Program (DMSP). 
DMSP satellites, developed by the Air Weather Service and Space Systems Division, 
provide data to the entire Department of Defense and to the National Oceanic and 
Atmospheric Administration (NOAA). Weather information obtained from DMSP satellites 
supports U.S. military planning and also helps officials detect and track tropical storms.” 

When the 10th ADG was formed and its crews took over operations at SLC-10W, 
the group implemented a new crew rotation schedule. Three separate launch crews rotated 
every three months between Johnston Island, SLC-10W and SLC-10E. The crew assigned 
to Johnston Island conducted CELs and served on alert duty, the crew at SLC-10W 
conducted space launches, and the crew at SLC-10E engaged in Program 437 training and 
recertification exercises. This strenuous arrangement remained in place for the next four 
years. In 1971, when the Soviet Union ceased their FOBS testing program after eighteen 


launches, somewhat easing global tension, the Air Force decided to inactivate the 10th ADG 


bid. Four Thor boosters in the “Alternate Payload” (AP) program were launched between 
December 1965 and July 1966 by 10th ADS crews at Johnston Island. The AP launches tested the 
feasibility of non-nuclear means of destroying hostile satellites (Mr. Eric Lemmon, correspondence with 
author, 22 March 1995). 

?!Space and Missile Systems Organization, 11-12. 
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while simultaneously reactivating the 10th ADS in its place." Instead of keeping a launch 
crew on 24-hour alert, the 10th ADS kept only a small detachment on Johnston Island.^? 
Relying on sophisticated intelligence methods (particularly reconnaissance satellites) to give 
ample warning of any dangerous developments in the Soviet Union, the 10th ADS 
maintained only one Program 437 combat launch crew on 30-day call-up status. Once every 
six months or so, this crew traveled to Johnston Island to conduct training exercises.” 

Disaster struck Program 437 in August 1972 when Hurricane Celeste passed near 
Johnston Island and caused severe damage to the facilities there. Maintenance personnel had 
been evacuated from the island before the storm hit. Air reconnaissance conducted after the 
storm passed revealed that the roofs of several of the facilities at Johnston Island had been 
torn away exposing computers and other equipment to salt water. A monstrous recovery 
effort soon began, and in several weeks the two pads were fully operational again. 

Program 437 was officially terminated on April 1, 1975 after U.S. and Soviet 
officials agreed to ban the orbiting of any nuclear weapons. Two more Thor launches at 
Johnston Island followed the official termination, however. These launches, in September 
and November 1975, utilized two Program 437 Thor missiles to support the Army's 
Ballistic Missile Defense Test Target Program.^? 

Activities at SLC-10E ceased when the cancellation of Program 437 obviated the 
need for the facility. However, military satellite launches continued at SLC-10W until July 
14, 1980 when a Thor LV-2F booster lifted off the pad. Deciding to use the Atlas booster 
for the DMSP program, the Air Force terminated the Thor space program in July 1981 and 


Eric Lemmon, phone interview by author, 28 February 1995; Peebles, 76. All assets of the 10th 
ADG were transferred to the newly reactivated 10th ADS in January 1971. 

The detachment on Johnston Island consisted of administrative, laboratory, communications, 
security, safety, corrosion control, and supply personnel who were assigned for one-year tours of duty. 

The last Program 437 CEL launch took place on March 28, 1970. The next launch attempt at 
Johnston Island, on April 25, 1970, was actually in support of the anti-ballistic missile Special Defense 
Program (SDP). The SDP was cancelled after this unsuccessful launch attempt. A High Altitude Program 
(HAP) launch took place on September 24, 1970 to demonstrate the capability to resume atmospheric 
nuclear testing. The payload was not a nuclear device (Peebles, 93-94; Eric Lemmon, correspondence with 
author, 22 March 1995). 

?5Eric Lemmon, phone interview by author, 28 February 1995; Peebles, 94. According to Mr. 
Lemmon, although Program 437 officially ended in April 1975, a launch crew remained at Johnston Island 
through the remainder of the year. This crew was prepared to resume nuclear testing activity under the 
National Nuclear Test Readiness Program in the event the Soviet Union violated the Nuclear Test Ban 
Treaty of 1963. 
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disbanded its launch crews. Both pads at SLC-10 remained virtually abandoned over the 
next five years. In 1986, SLC-10 became a National Historic Landmark (NHL) under the 
NPS “Man in Space" program. At the time of SLC-10's NHL nomination, the Air Force 
turned the complex over to the 4315th Combat Crew Training Squadron for restoration and 
conversion into a Missile Heritage Center. Due to the highly corrosive environment at 
VAFB, several of the historic structures at SLC-10 have deteriorated. Corrosion caused by 
salt air and fog has caused significant rusting of metal structures. The NPS listed SLC-10 in 


its annual report of Threatened and Damaged National Historic Landmarks in 1993. 


4.7.2 Architectural Description?” 


4.7.2.1 General 
SLC-10, constructed in the late 1950s, was comprised of three launch pads (Pad 10- 


East, Pad 10-West, and Pad 10-North) and a centrally located blockhouse. The entire 
complex, constructed to support the launching of Thor missiles, encompasses 138 acres. 
Each of the three virtually identical pads, was self-contained within its own perimeter fence 
and oriented in an east-west direction. The shelter at SLC-10W received an extension to the 
west end to support additional missile configurations. The West pad, now serving as the 
location of the Missile Heritage Center, retains the greatest integrity of the three pads. The 


north pad, or LE-8, has been completely gutted. 


Much of the following information was obtained in numerous conversations with Sergeant 
Donald Pritchard. 
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4.7.2.2 Shared Facilities 


Facility 1654: Blockhouse (Launch Control Center) 

The Blockhouse served as the main control station for the complex. As missions 
changed in response to advances in missile technology, the blockhouse was modified as 
well. Originally, in 1959, the east blockhouse was a one story reinforced concrete structure 
operated by the 392nd Missile Training Squadron. By 1962, a wood-frame penthouse had 
been constructed and bolted to the top of the concrete blockhouse. The two room penthouse 
was a "self-help" project completed by students of the 392nd to provide extra study space. 
The penthouse was constructed of plywood laid over 2x4 wood studs and drywall. Access to 
the penthouse is gained through an exterior steel staircase leading to the structure's entrance. 
The small two room structure contains numerous metal sliding windows and a second door. 
The majority of the interior walls, ceilings, and floors have suffered considerable weather 
damage. 

A second blockhouse was constructed around 1962, along the southwest side of the 
original blockhouse, to house the 4300th Support Squadron. The reinforced concrete center 
wall remained, however, maintaining the separation between the two structures and their 
respective squadrons. The blockhouses operated independently of one another with each 
squadron responsible for their own training and operations. The two squadrons eventually 
merged in 1968 to form the 10th Aerospace Defense Squadron. At that point a doorway was 
installed in the shared center wall with the West blockhouse becoming the single control 
center. 

Access to the facility is provided by a six foot wide steel blast door opening into the 
main hall, and a secondary four foot wide blast door opening onto the paved parking lot to 
the rear. Located on the exterior wall and adjacent to the rear door, is a series of murals 
depicting successful launches. 

Reinforced concrete construction was used in the construction of the blockhouse 
because the blockhouse remained occupied during every phase of the launch proceedings 
(build-up, testing, launch). The self-contained blast-proof structure protected the launch 


technicians and the sensitive equipment within the structure from the effects of the launch 
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blast. For added blast protection, a shale berm was constructed around approximately two- 
thirds of the structure. The berm also served as a barrier against the wind coming off the 
Pacific Ocean. 

Several rooms within the blockhouse still contain their original equipment. 
Monitoring consoles and other equipment line the control room. Some equipment remains 
operational." A separate room served as the communications hub for the entire complex. 
The room contains racks of communication equipment, wires, and monitoring equipment. A 
raised floor was installed in both the control room and the communication room to house the 
numerous communication, electronic, and telephone lines running between consoles and 
extending out to the launch pads. A small power substation (Facility 1653) is located just 
outside of the Blockhouse. 

Reinforced concrete cabletrays extends toward the launch pads from the east side of 
the original blockhouse. The recessed cabletrays, covered with eight inch wooden slats, 
served as both environmental and blast protection, as well as providing easy access for 
necessary maintenance, for the thousands of feet of cabling stretching from the blockhouse 
to the pads. The cabletrays extend from the blockhouse, follow the access road and 


terminate at the skid-mounted transformer unit. 


Facility 1656: Communication Shack 

Facility 1656 is a World War II temporary wood cantonment-type structure 
originally built in the main cantonment area at former Camp Cooke in 1942. It was relocated 
to its present location, most likely in the late 1950s, to support activities at SLC-10. No 
information about its original use is available. This communication shack is a small 
rectangular facility encompassing 149 square feet. The wood-frame facility is sheathed with 
corrugated metal siding, has a corrugated metal roof, and contains several multi-lite double- 
hung wood windows. A single personnel door is located on the east side of the structure. 


Equipment housed in the facility allowed technicians to monitor power generation. 


Facility 1665: Hydrogen Peroxide Pumping Station 
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The Hydrogen Peroxide Station is located behind the dismantled LE-8 Pad. 
Hydrogen peroxide was brought to the station in carts and then pumped to the pad to be used 
on the payload. Hydrogen peroxide can be highly explosive under certain conditions. For 
this reason the Pumping Station is located approximately 100 yards behind the inactive LE-8 
Pad and is therefore separated by quite a distance from the active Pads. As a further 
measure, launch technicians are required to wear protective suits at all times when handling 
the hydrogen peroxide. 

The storage and pumping equipment are located in a rectangular steel frame 
structure that is two bays long and one bay in width. The structure does not have side walls 


and is covered with a slightly pitched corrugated metal gable roof. 


Theodolite Facility 


The Theodolite Facility is a small concrete structure used to align the missile. 


Camera Stands 

The blockhouse was not equipped with a direct line of site to each of the three launch 
pads. To allow blockhouse technicians to view the proceedings, cameras were mounted 
throughout the complex. Several cameras were mounted atop open square platforms, 
surrounded by a steel railing and supported on a single steel column provided with cross- 
bracing. Each camera stand can be accessed with a steel rung ladder. Blast-proof cameras 
were also located atop blast walls and poles to provide for close-up viewing of launch 


proceedings. 


4.7.2.3 SLC-10 West 
Pad-10 West is located approximately 800' southwest of the blockhouse. The pad 


consists of the missile shelter, propellant facilities, and support facilities. All of these 
facilities have been collectively designated as Facility 1658, but to avoid confusion this 
number will be used only in reference to the Missile Shelter and the Electrical Equipment 


Building. Surrounding the shelter are power transformers, countdown and pumping units, 


297 One console, for example, continued to function in the test position, unattended, from 1981 to 
1991 (Sergeant Donald Pritchard, interview of 11 January, 1994). 
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air conditioning units and miscellaneous support facilities. Access to the pad is possible via 


Mono Road or Aero Road. 


Facility 1658: Launch Pad Area / Electrical Equipment Building 

Among the facilities in the Launch Pad Area is the missile shelter. This provided an 
environmentally protected enclosure for the missile during build-up and check-out. The 
shelter was constructed of steel arches sheathed with metal panels and was mounted on steel 
rails. The shelter includes an extension added to the west end of this shelter. This 
modification was necessary to support advances in the space launching capabilities on the 
West Pad. Pad 10-West contains the only launch shelter of this kind in the world. 

The shelter was equipped with numerous pieces of equipment such as hoses, valves, 
and electrical and communication lines, all used on the missile during build-up, testing and 
prelaunch procedures. Scaffolding and work platforms were lowered from the ceiling to 
allow technicians to work on all aspects of a missile during these procedures. The interior of 
the shelter also served as a clean room. The clean room, supplied with purified air, 
prevented the payload from becoming contaminated during testing and prelaunch 
proceedings. A portion of the shelter floor was painted white, indicating extent of the clean 
room area. 

Build-up of the missile began with the delivery of missile components to the 
complex by means of a truck-pulled trailer. This trailer was directed into the missile shelter, 
located over the launch mount, where missile assembly began. The first stage of the missile 
was attached to the upper launch mount with threaded pins. Additional stages were then 
added in the proper sequence. The third stage and the satellite (enclosed in a protective 
shroud) were attached to the missile as a single stage. The trailer remained in position, 
supporting the missile, until the missile was raised to a vertical position. 

Before the missile was raised to a vertical position, the main shelter was rolled back 
from the launch pad to a “stowed” position on the east side of the pad. The east side of the 
shelter contained a 60 horsepower electric motor that powered a geardrive and chain system. 
The drive was attached to a pipe on the shelter carriage and the shelter cables were anchored 


to the east end of the rails. When the drive was engaged the cable was spooled onto a drum 
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located inside the shelter. Two additional drums spooled the 480v power line and the 
communication lines that ran into the shelter. The communication lines extended back to the 
Communications Facility. Once the shelter cleared the launch mount a microswitch was 
triggered which moved the process into “high gear” until the shelter reached the stowed 
position. The front extension was pulled away manually from the launch pad in the opposite 
direction. 

Once the shelters were stowed, the hydraulic actuator was triggered. A rod, powered 
by the hydraulic actuator, pushed the entire trailer/missile assembly into a vertical position. 
Once the missile was raised into position, the trailer was removed. A gantry remained to 
supply the missile with electrical, communication, and propellant connections. The launch 
mount pins would then automatically unthread while the missile remained in position, 
resting on the launch mount, held in place by its weight alone. When fully fueled the missile 
weighed approximately 100,000 pounds. The launch mount at SLC-10 was considered a dry 
mount. An integral part of the steel launch mount was the blast deflector. The cone-shaped 
deflector directed the launch blast down and away from the missile preventing possible blast 
damage. Even though the mount was considered “dry”, the pad contained water nozzles. 
Their primary function was to attenuate the sound generated by the launch not to suppress 
the fiery blast itself. The nozzles were positioned around the launch mount and were also 
fixed atop the surrounding blast walls. Several nozzles point towards equipment located 
behind the blast wells to further minimize damage 

Various cables and connections supporting the launch process were laid within 
trenches located on both sides of the shelter. The sensitive cabling and equipment attached 
to and surrounding the missile during the launch were coated with an ablative material, 
nicknamed “РисКу,” a urethane-based compound intended to protect the cables long enough 
for the missile to be launched. The majority of this cabling was incinerated by the blast, 
necessitating its replacement after every launch. 

The Electronic Equipment Facility (EEB), constructed in 1959, is located adjacent to 
the launch shelter. The irregularly shaped concrete facility contains 4,169 square feet and is 
divided into three rooms. A flat roof covers the facility. The west side of the facility 


contains two steel personnel doors. The northern most door is equipped with a steel ramp to 
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allow technicians to roll equipment in and out of the facility. The facility also contains two 
steel overhead doors providing access into one of the interior rooms. 

When SLC-10 was in operation the facility housed the pad’s telemetry equipment, 
electronic equipment and hydraulic power unit The environmentally sealed electronic 
equipment, located in two of the three interior rooms, was used to monitor missile build-up, 
missile check-out, launch proceedings, and the status of the missile after the launch. 
Equipment included power supply assembly units, distribution panels, space vehicle 
simulators, and launch countdown and checkout equipment. 

A hydraulic power unit, located in the third interior room, powered the hydraulic 
actuator used to erect the missile. The hydraulic lines, exiting the EEB through cable trays, 
terminated at the erecting equipment in the shelter. 

Located on the north and south sides of the shelter are two L-shaped blast walls. 
These reinforced concrete blast walls, approximately five feet thick and fifteen feet tall, 
protect launch support systems from the extreme heat- and blast-effects generated by the 
missile during lift-off. Protected by the blast wall on the south side of the shelter is the 
trailer-mounted hydro-pneumatic systems controller, and the gaseous nitrogen storage tank. 
Located behind a separate blast wall 50° to the south, is the fuel storage tank (RP-1), the fuel 
pipeline outfit, and the trailer-mounted fuel filter unit (the majority of the support facilities 
were initially skid- or vehicle-mounted to provide for greater portability and flexibility). The 
north side blast wall protected the trailer-mounted missile launching countdown group, the 
hydraulic pumping unit, and trailer-mounted air conditioning unit. The liquid oxygen 
storage tank, the liquid oxygen pipeline outfit, and the trailer-mounted vacuum pump are 
also located behind the blast wall. The propellant used on the missiles was a combination of 
RP-1 fuel and liquid oxygen (LOX). The storage facilities for these two liquids were 


separated by a considerable distance because of their volatility. 
Gaseous Nitrogen (GN;) 


Gaseous nitrogen, stored adjacent to the LOX tank, was used to provide pressure for 


the fuel pumping system. The GN» was originally supplied by portable tube bank type 
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trailers. In response to the increasing regularity of launches from the West Pad, these tanks 


were later replaced by four permanent GN; tanks. 


Fuel Storage Facility 

Located behind a concrete blast wall, to the south of the shelter, was the RP-1 storage 
tank. RP-1, the fuel used on the Thor missile, was delivered to the complex in tanker 
trailers. Technicians backed the tankers up to the RP-1 pumping cart and transferred the fuel 
to the storage tank. The propellant was pumped from the storage tank into the missile with 


the aid of pressurized GN». 


Liquid Oxygen Facility 

Liquid oxygen (LOX) was used as the oxidizer on the Thor missile. The 28,000 
gallon storage tank was constructed partially underground and positioned behind a 
reinforced concrete blast wall to protect the LOX from the effects of the launch blast. The 
insulated storage tank was also equipped with relief vents to prevent pressure build-up. To 
prevent the LOX from turning to gas it must be stored at extremely low temperatures. As a 
result, all receiving containers must be gradually cooled to prevent thermal shock." In 
addition, LOX is an extremely volatile liquid and great care must be taken to ensure that the 
liquid is stored properly and kept free of contaminants. 

Supply pipes, extending from the liquid oxygen tank to the shelter, are recessed in 
concrete troughs covered with steel grating. The pipes are suspended within the trough from 
spring-loaded canisters to prevent the pipes from being damaged while the LOX is pumped 


through the system. Turnbuckles connect the canisters to the piping assembly. 


Facility 1657: Office and Administration Facility 

The Office and Administration facility, also known as the Technical Orders (TO) 
facility, is a World War II temporary wood cantonment-type structure built in the main 
cantonment area at former Camp Cooke in 1942. Originally used for storage and designated 


as Building T-6401, the structure was moved to its present location, most likely in the late 


?5R E. James, Handbook of Liquid Propellants (Martin Cocoa Division, April 1961), 12. 
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1950's, to support activities at SLC-10. The facility, now classified as a semi-permanent 
structure, has undergone modifications over the years to support the changing needs of the 
complex. The TO Facility has served at various times as a storage shed, a snack bar, a break 
area, and as administrative space for the pad chief and staff. Records of the complex's 
mission can be found in this facility in the form of an entire interior wall covered with Thor 
technical orders. In 1987, this facility was transferred to the Missile Heritage Center and 
placed under caretaker status. 

The rectangular facility contains 2,740 square feet. The one-story wood-frame 
structure is sheathed in wood siding and has an asphalt shingle gable roof. Multi-light wood 
windows were installed on all sides of the facility. Two wooden personnel doors and a set of 
double doors provide access to the interior from the east. Another wooden door provides 


access from the west end of the building. 


Facility 1659: Storage and Maintenance Facility 

This facility, currently serving as a museum facility, was constructed in 1977 to 
provide contractor support space. The one-story rectangular facility encompasses 4,810 
square feet. The wall construction for Facility 1659 is corrugated steel siding bolted to a 
steel I-beam structure. A slightly pitched gable roof covers the facility. Several fiberglass 
(originally steel) personnel doors and one overhead door provide access to the interior of the 
facility. 

The facility was supplied with 480v power to support a complete machine shop and 
fabrication workshop for the west launch pad. Technicians performed maintenance on 
Aerospace Ground Equipment (AGE) such as air conditioning trailers and hydraulic power 


units in this facility. The facility also served as a tool crib. 


Facility 1663: Storage and Administration Facility 

This facility, also known as the West Pad Shack, was constructed in 1966 to provide 
storage space for equipment and spare parts. The facility is constructed with corrugated 
metal siding laid over a steel frame and is built upon a concrete foundation. A flat roof 


covers the facility. A single metal personnel door provides access into the facility. The 
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facility also contains two sliding metal doors to allow technicians to move large pieces of 
equipment in and out. The facility, containing 800 square feet, also contained an office and a 


restroom. 


Facility 1669: Power Substation 
The function of this facility, built in 1977, was to “step down” the incoming 12 KV 


power supply to a usable 480 volts. 


4.7.2.4 SLC-10 East 
Pad-10 East is located approximately 400° southeast of the blockhouse. The pad 


consists of the missile shelter, propellant facilities, and support facilities. Surrounding the 
shelter are power transformers, countdown and pumping units, air conditioning units and 


miscellaneous support facilities. Access to the pad is possible via Lobo Road and Oro Road. 


Facility 1651: East Pad Shelter 

The shelter is a panelized structure almost identical to the shelter located at Pad 10- 
West. The shelter is mounted on steel rails embedded in concrete. A self-contained power 
unit moved the shelter when necessary. The gantry/erector trailer has been removed from 
the shelter. Currently, the shelter serves as a museum facility for the complex. Several types 
of missile components are on display in the shelter. 

Located on the north and south sides of the shelter are two L-shaped blast walls. The 
reinforced concrete blast walls, approximately five feet thick and fifteen feet tall, protect 
launch support systems from the heat and blast generated by the missile launch. Located 
behind the south blast wall were the trailer mounted hydro-pneumatic systems controller, 
and the gaseous nitrogen storage tank. The blast wall also protected the RP-1 storage tank, 
fuel pipeline outfit, and trailer-mounted fuel filter unit. 

The north blast wall protected the trailer-mounted missile launching countdown 
group, hydraulic pumping unit, and trailer-mounted air conditioner. The north blast wall 
protected the liquid oxygen storage tank (which has been removed), liquid oxygen pipeline 
outfit, and trailer-mounted vacuum pump. Located in front of the blast wall is the skid- 


mounted power transformer unit. This unit performs the same function as Facility 1658 on 
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the West Pad, “stepping down” the incoming power source to a usable 480 volts. The skid- 
mounted design provides for quick and easy transport. This unit is functioning and powers 


the remaining equipment at the pad. 


Fuel Storage Facility 

Located behind the south concrete blast wall was the portable RP-1 storage tank. 
RP-1 was delivered to the complex in tanker trailers. Technicians backed the tankers up to 
the RP-1 pumping cart and transferred the fuel to the storage vessel. The fuel was stored in a 


tank, pressurized by gaseous nitrogen and pumped into the missile. 


Liquid Oxygen Storage Facility 

A paved area across from Facility 1664 (Storage and Maintenance Facility) slopes 
down to the Liquid Oxygen (LOX) Storage Facility. Concrete retaining walls flank either 
side of the facility. Located in front of the blast wall is the liquid oxygen valve trench. A 
sunken effluent area lies adjacent to the trench. A second L-shaped blast wall is located on 


the opposite side of the trench. 


Facility 1664: Storage and Maintenance Facility 

The Storage and Maintenance facility, also known as the East Pad Shack, is located 
approximately 150' north west of the launch pad. Built in 1966, the shack housed tools, 
spare parts, and other support items. This rectangular facility is constructed of corrugated 
metal siding over a steel frame. The facility contains a slightly pitched gable roof and 
concrete foundation. One metal personnel door and an overhead door provide access into the 


facility. The facility also contains sliding metal windows. 


4.7.2.5 LE-8 (Facility 1661) 
LE-8 is located approximately 400° northwest of the blockhouse. The pad consisted 


of the missile shelter, propellant facilities, and support facilities. Surrounding the shelter 
were power transformers, countdown and pumping units, air conditioning units and 


miscellaneous support facilities. Access to the pad is possible via Porto Road and Piro Road. 
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The original LE-8 pad was virtually identical to the other two original Thor IRBM 
pads at SLC-10. The Air Force dismantled LE-8 and shipped it to Johnston Island to support 
the Dominic series of nuclear tests in 1962. Afterwards, the Air Force rebuilt LE-8 similar to 
the rebuilt SLC-10W pad. Having never used the rebuilt LE-8, the Air Force 
decommissioned the pad in the early 1970s and salvaged its equipment for use elsewhere. 
Today, the site consists of a large paved area and concrete blast walls. The site retains 
remnants of the steel guide tracks used by the removed missile shelter. The site is roughly 
symmetrical with concrete blast walls situated at 90 degree angles, similar to Pad 10E and 
Pad 10W. Sloped rectangular retention areas with concrete curbs flank the inside corners of 
the wall. Concrete retaining walls connect these blast walls to smaller blast walls located on 
the opposite side of the steel tracks. A helicopter pad was added at the west end of the 
tracks, opposite the hydrogen peroxide facility. Gaseous nitrogen was also used on the north 
pad. The north pad was not used on a routine basis, however, and therefore the GN» 


equipment was designed to be portable. 
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Figure 14: Space Launch Complex 10 
Source: Courtesy Of Thor Association, VAFB (AutoCad reproduction by Andy Bohnert, USACERL, 
1995) 
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4.7.3 Significance 
SLC-10 is an example of a “highly technical” and “scientific” facility as discussed in 


the ACHP’s 1991 publication Balancing Historic Preservation Needs with the Operation of 
Highly Technical or Scientific Facilities. The complex became a NHL in May 1986 as a 





result of a compromise between the Air Force and the NPS. Originally, the NPS 
recommended nominating nearby SLC-2 as a NHL in conjunction with their “Man in Space" 
National Historic Landmark theme study completed in 1984.” After consulting with the Air 
Force and hearing presentations on the history and significance of SLC-2 and SLC-10, the 
NPS Advisory Board, in April 1986, unanimously recommended the nomination of SLC-10 
as а NHL instead of SLC-2.? The Air Force, in consultation with the ACHP and the 
California SHPO, drafted a Programmatic Memorandum of Agreement (MOA) for the SLC- 
10 NHL stipulating specific actions to be implemented in association with any undertakings 
that impact the SLC-10 NHL. This MOA has not yet been implemented 

SLC-10 was nominated as a NHL on the basis of it being "the best surviving 
example of a launch complex built in the 1950s at the beginning of the American effort to 
explore space." The present SLC-10 NHL includes SLC-10E, SLC-10W, the blockhouse, 
and various support facilities and equipment. The aim of this evaluation is to define the 
historic context of SLC-10 in greater detail and determine which structures at the complex 
are relevant contributing elements of the NHL. 

The Air Force's Thor training program, supported by both SLC-10E and 10W, 
occurred early in the “missile age" when the United States was frantically working to deploy 
operational missile weapons systems to offset threats, real and perceived, from the Soviet 
Union's strategic forces. The training activity at SLC-10 during the period 1959-62 greatly 
contributed to the preparation of both a reliable operational Thor weapon system (the first 
operational ballistic missile in the free world) and combat-ready RAF crews. The Thor 
IRBMs stationed in England, though only a temporary stopgap measure, bought America 


time to develop its ICBMs while maintaining its national security. Though the Air Force 


Harry A. Butowsky, Man in Space National Historic Landmark Theme Study (National Park 
Service, Department of the Interior, May 1984). 

99SLC-10 was officially designated as a NHL on May 2, 1986. The dedication ceremony took place 
on June 23, 1986. 
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dismantled the original SLC-10E pad and later rebuilt the pad with equipment from Thor 
complexes located in England, the ground launch equipment at the rebuilt facility is nearly 
identical to its original 1959-62 IRBM configuration. SLC-10E served as the training 
facility for the Air Force's Program 437 Thor ASAT system from 1963 to 1975. This vital 
military program, carried out during some of the most anxious days of the Cold War, was 
necessary to offset the very real threat of the Soviet Union placing highly destructive orbital 
weapons into space. By maintaining a system to neutralize orbital weapons, the U.S. Air 
Force reduced the Soviet Union's inclination to deploy such weapons. 

SLC-10W supported numerous exceptionally important military satellite launches 
from 1965 to 1980. The majority of these launches were in support of the DMSP program, 
an important element of the American military space program. DMSP satellites provided 
highly important weather and strategic data to American military planners throughout the 
Cold War era. 

Using NHL criteria, SLC-10 is eligible for listing as a NHL as a site under Criterion 
1 (“associated with events that have made a significant contribution to, . . .or that 
outstandingly represents, the broad national patterns of United States history . . .") due to its 
direct contribution to operational missions of the Air Force's Thor training program, the 
nation's military space program, and the Air Force Program 437 Thor ASAT program. 
These three exceptionally important national efforts conducted during the Cold War are 
outstandingly represented by SLC-10. 

As determined in the original evaluation of the complex, SLC-10 also qualifies as a 
NHL under Criterion 4 (“embody the distinguishing characteristics of an architectural type 
specimen exceptionally valuable for a study of a period, style or method of construction...") 
as the best surviving example of a launch complex built in the 1950s at the beginning of the 
American effort to explore space. 

SLC-10E and SLC-10W both retain excellent integrity of location, design, setting, 
materials, workmanship, feeling and association. This integrity is seriously threatened, 
however, by a lack of regular maintenance and the likelihood of additional corrosion caused 


by salt air and fog. If repair and restoration efforts are not undertaken immediately, some of 


?''Mark C. Mondl, “Space Launch Complex-10,” NRHP Inventory Nomination Form, January 1986. 
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the structures at the complex are at risk which, in turn, endangers a number of historic 
military artifacts stored within them (e.g. Thor missile, DMSP satellite shroud, 
miscellaneous Thor launch equipment, and a complete and unique collection of Thor 
materials including videotapes, photographs, technical manuals, maps, drawings and 
blueprints obtained from McDonnell Douglas). 

The following facilities at SLC-10 are considered contributing elements to the SLC- 
10 NHL: 

Shared Facilities 

Facility 1654: Blockhouse (Launch Control Center) 
SLC-10 West 


Facility 1657: Office and Administration Facility 

Facility 1658: Launch Pad Area/Electrical Equipment Building 
Facility 1659: Storage and Maintenance Facility 

Facility 1663: Storage and Maintenance Facility 


SLC-10 East 


Facility 1651: East Pad Shelter 
Facility 1664: Storage and Maintenance Facility 
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4.7.4 Photographs 
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5. THE GENERAL ELECTRIC RADIO TRACKING STATION (GERTS) 


5.1 History 
The General Electric Radio Tracking Station (GERTS), consisting of Facilities 488, 


470, and 480 at South VAFB, is an adaptation of the MOD-3 radio ground guidance system 
developed originally for the Atlas D Series Weapons System. The General Electric 
Company (GE) and the Burroughs Corporation developed the MOD-3 Atlas ground 
guidance and tracking system in the late 1950s when America’s first ICBM bases were being 
established. As the United States’ first ICBM development effort, the Atlas program served 
as the pathfinder in many untested technical areas. Experience gained in the Atlas program 
greatly benefited subsequent missile programs. The development of a reliable and viable 
guidance system, an essential element of long range missile weapon systems, was one of the 
many technological hurdles that had to be overcome in the early ICBM program. 
Ground-based command guidance and inertial guidance were the two types of 
guidance systems developed for long range ballistic missiles in the late 1950s. Both offered 
certain advantages and disadvantages. Command guidance was initially chosen for the Atlas 
ICBM because in 1958 it was more accurate (reportedly by a factor of three to ten times)? 
and more reliable than inertial guidance." It also did not require as much on-board 
instrumentation as an inertially-guided missile, with the weight savings allowing for a larger 
warhead. The main drawback of command guidance was its use of extensive ground 
antenna facilities that required a specific type of terrain. This requirement made it difficult 
or impossible to “harden” the system for protection purposes. It also did not allow for a 
mobile launching platform, an idea being seriously considered at the time. Other drawbacks 
of command guidance included its inability to support salvo launchings of missiles and its 
potential vulnerability to enemy jamming measures. However, because command guidance 
initially offered greater accuracy and control and because it was not known in 1958 whether 


inertial guidance technology would improve rapidly enough, the first operational Atlas 


??Philip J. Klass, “How Command Guidance Controls Atlas,” Aviation Week, 28 April 1958, 74. 
9The Atlas command guidance system was sometimes referred to as a “radio-inertial” system even 
though it was not, by definition, an inertial guidance system (Klass, 75). 
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Figure 15: GERTS Location Map, South VAFB 
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ICBMs, the Atlas Ds, were developed as command guidance vehicles.** The Atlas Е and Е 
series and the Titan ICBMs employed all-inertial guidance systems. 

The U.S. government awarded GE and the Burroughs Corporation contracts of $83 
million and $37 million respectively in April 1957 to develop the command guidance system 
for the Atlas ICBM. GE was responsible for tracking, measuring, and ground-to-missile 
transmission while Burroughs concentrated on the computation facilities that calculated 


305 


trajectories and changes in flight paths. GE conducted its research and development 
efforts at its newly created Missile Guidance Product Section within its Heavy Military 
Electronic Equipment Department at Syracuse, New York. Burroughs carried out its 
development work at its Ballistic Missile Division in Paoli, Pennsylvania. 

The first Atlas command guidance system, designated MOD-1, consisted of a pulse- 
type tracking radar, a rate transmitter and four rate receivers laid out in an *X" configuration. 
The radar and rate transmitter were placed at the intersection of the “X” while the four 
receivers were located at the ends of the *X". The tracking radar, communicating through a 
light-weight beacon aboard the missile, followed the missile, measuring its range, azimuth 
and elevation angles. The rate measuring system, operating through a second beacon on the 
missile, measured the missile's flight path and velocity. All of this information was required 
to accurately guide the missile to its target. Once the necessary information was sent to the 
ground-based guidance computer for calculations, signals were sent back to the missile 
correct its flight path. When the missile achieved proper velocity and trajectory, another 
signal was sent to the missile stopping its engines so its course could be maintained. ^ 

MOD-1 facilities were constructed at both Cape Canaveral and VAFB. 
Construction of VAFB’s MOD-1 facility, situated two miles south of Atlas Complex 65-1 
(known today as ABRES-A), received such high priority status that it was among the first 


contracts awarded for construction at the base." This facility provided guidance for Atlas D 





«Guidance Changes Made on Atlas, Titan,” Aviation Week, 28 July 1958, 22. 

Klass, 74. 

2061 en M. Barker, The Atlas Guidance Story (Syracuse, NY: General Electric Company), 8. 

?"VAFB's first Atlas guidance station was actually technically a MOD-2 facility. MOD-2, an 
interim step to the MOD-3 system, featured only minor improvements from the original MOD-1 system. The 
MOD-3 system, developed later, incorporated significant design changes. Construction of VAFB's first Atlas 
Guidance Station began in 1957 (George Alexander, “Atlas Accuracy Improves as Test Program Is 
Completed," Aviation Week & Space Technology, 25 February 1963, 65; Berger and Howard, 28). 
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missiles launched from ABRES-A between 1959 and 1964. When the Air Force began 
modifying the ABRES A complex to accommodate the inertially-guided Atlas E and F 
series ICBMs in 1964, the MOD-1 facility was no longer needed for ICBM guidance 
purposes. The Air Force subsequently remodeled the MOD-1 facility for use as a command 
guidance station for Atlas (SLV-3) space launches. The station supported thirty-five such 
launches between 1964 and 1967.?9* 

VAFB's second GE Atlas command guidance station was completed in 1960. It was 
constructed at North VAFB to the south and east of Complex 65-2, VAFB's second Atlas 
complex. As a MOD-3 system, the facility had only two rate receivers laid out at right 
angles to each other from the centrally-positioned radar and transmitter. Whereas impact 
accuracies of flight-tested missiles using the MOD-1 guidance system usually ranged from 
10-15 miles off-target, the accuracy of missiles using MOD-3 guidance was measured in 
mere tenths of a mile. Complex 65-2’s MOD-3 station supported Atlas D ICBM launches 
at that complex from 1960 to 1967.°"° 

Construction of the GERTS facility at South VAFB (still known at the time as the 
NMFPA) was completed in 1961 at a cost of approximately $3.6 п Поп." This adaptation 
of the MOD-3 system, located roughly a mile north of Tranquillon Peak, consisted of a high 
precision automatic radar system in combination with a doppler system. Facility 488, the 
NMFPA’s original Range Operations Building (constructed in 1959), was modified to 
accommodate the radar, transmitter, and other necessary equipment. Facilities 470 and 480, 
each positioned at right angles (2000' away) to Facility 488, were constructed as rate 
receiver facilities. The data obtained from this combination was processed by a computer 
that effectively and instantaneously measured an Atlas missile's position and rate of 
movement in space.” 

The GERTS facility at South VAFB initially did not serve in a command guidance 


capacity. Instead, it served as a range flight control instrumentation system, providing range 


*SIhformation obtained from chart labeled “GE Launch Summary - WTRO" (Western Test Range 
Operations) supplied by Mr. Tony Cordova, MOD-3 Program Manager, Lockheed Martin. 

309 Alexander, 65-66. 

?«GE Launch Summary - WTRO.” 

?'' Arthur Menken, “NMFPA History 1961,” History of Pacific Missile Range, 1945-1963, 5. The 
GERTS system was initially known as GERSIS, or General Electric Range Safety Instrumentation System. 
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safety data during both Atlas (D, E and F) and Titan (I and II) ICBM launches and Atlas 
space launches from 1961 to 1967. Depending on the mission, the facility provided the 
Missile In-Flight Safety Officer with instantaneous and precise missile impact prediction 
and/or other trajectory data, at distances beyond previous tracking capabilities." ^ In mid- 
1967, the GERTS facility was modified to provide guidance for Atlas space boosters in 
addition to providing range safety data. The modified GERTS could operate with guidance 
computers and a range safety computer simultaneously to provide radio guidance and range 
safety. It could also be used to provide only one of the functions depending on specific 
mission needs. The GERTS has continuously supported Atlas (including both booster and 
upper stage applications) and Titan launches from 1961 to 1995. The system boosts an 
impressive success rate (launches supported without guidance system failure) of near 99 
percent. 

The GERTS rate receiver facilities, Facilities 470 and 480, were not used on all 
missions. Although GE abandoned the structures in the late 1960s, they still retain their 
integrity and contribute to an understanding of the nation's last remaining ground guidance 
station. Facility 488 is in operational condition, having provided guidance for the nation's 


last Atlas E space launch in March 1995. 


5.2 Architectural Description 


Facility 470: Rate Receiver Station (GERTS) 

Facility 470, located 2000' from the central control station (Facility 488), is a rate 
receiver station that was part of the original GERTS Rate Measuring Subsystem. This 
subsystem utilized “interferometer doppler techniques to measure frequency changes 
corresponding to the radial and lateral components of missile velocity." The 250 square 
foot structure was constructed in 1961. The square-shaped facility is constructed with 
reinforced concrete foundation, walls, and flat roof. A single steel personnel door accessed 


the single room interior. A steel louver vent is located near the floor of the structure. 





"pid. 

?"Dbid. 

?"«GERTS Rate Measuring Subsystem Description,” GERTS: General Electric Radio Tracking 
System (Syracuse, NY: General Electric, n.d.), 8. 
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Projecting from the top of the structure is a protective oblong, fiberglass dome. An eight 
foot radar dish is situated on the roof, supported on a concrete triangular mount, in the dome. 
The property is enclosed by a chain-link perimeter fence. 


The structure is currently scheduled for demolition. 


Facility 480: Rate Receiver Station (GERTS) 

Facility 480 is also a rate receiver station that was part of the GERTS system. The 
250 square foot structure was constructed in 1961 and was abandoned in 1969. The square- 
shaped facility is constructed with reinforced concrete foundation, walls, and flat roof. A 
single steel personnel door, removed from the hinges, accessed the single room interior. 
Projecting from the top of the structure is a protective oblong, fiberglass dome. An eight 
foot radar dish is situated on the roof, supported on a concrete triangular mount within the 
dome. The property is enclosed by a chain-link perimeter fence. The structure is currently 


scheduled for demolition. 


Facility 488: Range Operations Building (GERTS) 

Built in 1959, this 56,625 square foot building housed the Range Operations 
Building for the NMFPA. The two-story building was constructed with a concrete 
foundation, structural steel frame sheathed with corrugated metal siding, and a flat roof. 
Several single and double doors provide access into the irregularly-shaped building. The 
structure was modified in 1961 to accommodate the radar and rate transmitter for the Atlas 
GERTS. The GERTS antenna is located atop a concrete and steel cylindrical base. A steel 
catwalk encircles the base of the radar. The antenna is housed within an environmentally 


protected horizontal “drum-shaped” structure. 


5.3 Significance 
The South VAFB GERTS was, until March 1995, an example of an "active 


‘frontline’ operational facility engaged in programs supporting scientific and defense-related 
missions" as discussed in the ACHP's 199] publication Balancing Historic Preservation 


Needs with the Operation of Highly Technical or Scientific Facilities. No previous cultural 





resource evaluations of the facility have been conducted. 
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In its capacity as a missile command guidance station (the last remaining example of 
its type) the South VAFB GERTS directly supported operational missions of exceptionally 
important Atlas space programs and Atlas and Titan ICBM programs during their critical 
design, development, and testing phases. The data collected and processed by the GERTS 
provided essential information to the engineers and technicians who worked towards 
perfecting the various weapons systems crucial to the defense of the United States. Top U.S. 
military planners also used the information gathered by the GERTS to develop planning 
factors for the nation’s nuclear war plan. Therefore, the GERTS is eligible for listing on the 
NRHP as a site under Cold War Criterion A (“directly associated with events that . . .are 
directly identified with... the broad national pattern of United States Cold War history”) 

The combined guidance system and range safety system, utilizing technology that 
dates from the late 1950s and early 1960s, is deemed exceptionally important as the nation's 
only remaining intact example of an Atlas missile ground guidance system.^ The 
technology was originally developed for the Atlas D, America's first operational ICBM. 
Though subsequent ICBM weapon systems employed inertial guidance systems, the MOD-3 
command guidance system illustrates late 1950s to early 1960s technology that served as the 
pathfinder for future ICBM weapon systems. Furthermore, the technology supported 272 
launches at VAFB and 211 launches at Cape Canaveral, including four Mercury flights and 
three Gemini flights in NASA's manned space program." ^ Although the Air Force deployed 
the MOD-3 system at Cape Canaveral and at other operational Atlas bases, the South VAFB 
facility is the only remaining MOD-3-type facility that retains its integrity. Therefore, the 
South VAFB GERTS facility is also deemed eligible for the NRHP under Cold War 
Criterion D (“embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a period, 
style, method, or technique of construction"). 

Facility 488, which supported an Atlas space launch as recently as March 1995, 


retains excellent integrity of location, design, setting, materials, workmanship, feeling, and 





%15 Additionally, the GERTS contains a vast collection of original technical documentation about the 
site. 

?Ó«GE Launch Summary-ETRO.” (Chart supplied by Mr Tony Cordova, former Facility 
Supervisor). 
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association. Although abandoned in the late 1960s, Facilities 470 and 480 also retain 
sufficient integrity of location, design, setting, materials, workmanship, feeling and 
association to qualify for the NRHP. 

The following facilities associated with the GERTS are considered eligible for the 
NRHP: 


Facility 470: Rate Receiver Station 
Facility 480: Rate Receiver Station 
Facility 488: Range Operations Building 
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5.4 Photographs 
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6. WESTERN RANGE LANDBASED INSTRUMENTATION SUPPORT 
SYSTEMS 


6.1 Overview 
The Air Force’s Western Range extends off-shore from VAFB to the middle of the 


Indian Ocean. Established to support ballistic missile, space, and aeronautical operations, 
the Western Range encompasses a network of instrumentation sites located at VAFB, Pillar 
Point, Anderson Peak, Santa Ynez Peak, and the Hawaiian Islands. Most of these support 
facilities are operated by the 30th Space Wing, the current host unit at VAFB. The 30th 
Space Wing provides critical launch support service, instrumentation, and communications 
for missile and space programs originating at VAFB as well as programs originating at other 
national ranges. The information collected from the 30th Space Wing's instrumentation sites 
"provides real-time data for range safety purposes, user mission monitoring, and post- 
operation data and analysis." Western Range instrumentation includes radar (both 
tracking and surveillance), telemetry and optical tracking systems, command control 
transmitters, and weather systems. The focal point of all these operations is Facility 7000, 
the Western Range Control Center, located at North VAFB. Western Range instrumentation 
systems have provided critical support to numerous exceptionally important ballistic missile 
and space missions originating at VAFB throughout the Cold War era. Following is a brief 


overview of Western Range instrumentation support systems and facilities located at VAFB. 


MITT Federal Services Corporation, Landbased Instrumentation Handbook: 30th Range 
Squadron (Vandenberg Air Force Base, California, 1994), 1-4. 
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Figure 16: Map of Ше Western Range 


Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 





Squadron, 1994) 
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6.1.1 Radar 
The radar systems found at VAFB, both mobile and fixed position, support ballistic 


and space systems launches originating at VAFB. They provide time, range, azimuth, and 
elevation data in real time, and record this information for later processing. The radar 
systems at VAFB also provide in-orbit support for programs originating at other ranges. 
Currently five tracking radar systems are in use at VAFB including two Missile 
Precision Instrumentation Radar (the MIPIR class AN/TPQ-18 radar and the High Accuracy 
Instrumentation Radar or HAIR), the FPS-16 class radars (AN/FPS-16-1 and AN/MPS-39 or 
MOTR) and the AN/TPQ-39 radar system. The MIPIR class radars provide long-range 
tracking and small target detection while the FPS-16 class radars provide high-precision 
tracking at closer ranges. The mobile AN/TPQ-39 system, with a Moving Target Indicator, 


supports only range safety, not range users.'* 


These systems are the products of the 
changing data and radar coverage requirements of the various programs originating at VAFB 
and other ranges. 

All of the radar systems at VAFB are strategically located to provide optimum, 
unobstructed views of the launch facilities at VAFB and the off-shore test corridor. The 
HAIR and AN/TPQ-39 systems are located on North VAFB. The HAIR radar set is located 
at Facility 1639, the former SLC-1 blockhouse. Although mobile, the AN/TPQ-39 has 
remained near the ballistic launch facilities. The remainder of VAFB's radar systems are 
found on South VAFB. The AN/FPS-16-1 system, featuring a 12-foot antenna dish mounted 
atop a two-story concrete building, is located on Tranquillon Peak (Facility 178)2” The 
AN/TPQ-18 radar system, featuring a 29-foot antenna, is located in Facility 907, just west 
of the old Navy cantonment area. This location provides close, unobstructed views of SLC-3 
and SLC-4. The AN/MPS-39 Multiple Object Tracking Radar (MOTR) is VAFB's newest 
radar system. The transportable MOTR system, delivered to VAFB in 1992, is capable of 


ыд, 2-3, 2-67. 

?? Another FPS-16 class radar, the AN/FPS-16-2 was located in Facility 175. It has been replaced 
by the AN/MPS-39 Multiple Object Tracking Radar (MOTR). (Telephone conversation with Fred Foerst, 
27 January 1995). 
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tracking ten objects simultaneously.’” 


The system supports VAFB space launches, 
spacetracks, aeronautical and East Coast Space Shuttle missions. The MOTR system, 
originally located near Facility 460, has since been relocated to Facility 175. 

Other types of radar found at VAFB fall into the surveillance class of radar systems. 
These systems provide officials with information concerning traffic within the sea and air 
spaces in and around VAFB. The three major surveillance radar systems at VAFB are the 
Air Route Surveillance Radar (ARSR), the Ocean Surveillance System (OSS) Radar and the 
AN/UPX-23 radar recognition system. The ARSR and AN/UPX-23 systems are located on 
Cypress Ridge at South VAFB. There are two OSS radar sites, one at Cypress Ridge and the 
other at Lion Head on North VAFB.^"' 


6.1.2 Telemetry 
The function of telemetry systems is to acquire and process signals from aircraft, 


missiles and orbiting satellites. The Vandenberg Telemetry Receiving Site (VTRS) at 
Sudden Peak is one of two major telemetry acquisition sites at the Western Range. The 
other telemetry site is located at Pillar Point Air Force Station near Half Moon Bay, 
California. The VTRS is located approximately 12 miles south of the city of Lompoc. 
Activated in 1970-71, the site is built on facilities vacated by the former Lompoc Air 
Defense Command in 1968. Its primary mission is to record telemetry signals received from 
aircraft, missiles, and orbiting satellites. The information is then relayed to Facility 7000 
where it is processed, displayed and distributed. Several different antenna systems are 


located at the VTRS? 


6.1.3 Optics 
The Large Aperture (24-inch) Telescope (LA-24) located on Tranquillon Peak at 


South VAFB is one of three permanent optical tracking telescope sites at the Western Range. 
The other sites are located at Santa Ynez Peak and Anderson Peak, both in California. These 


optical tracking sites are strategically located to provide different angles of coverage for 


??tandbased Instrumentation Handbook. 30th Range Squadron, 2-75. In the future, the tracking 
capacity of the MOTR will be expanded to forty objects simultaneously. (Phone conversation with Fred 
Foerst, 27 January 1995). 


> Landbased Instrumentation Handbook. 30th Range Squadron, 6-3. 
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missions utilizing the Western Range. All three sites furnish engineering sequential data of 


missile flight characteristics using a variety of video sensors. 


6.1.4 Command Control Facilities 
Five remote command control transmitters (CCT) and a central control processing 


location make up the Missile Flight Termination Ground System at the Western Range. 
CCT sites 1, 2, and 3 are located at VAFB. CCT-4 is located at Pillar Point Air Force 
Station and CCT-6 is located at Laguna Peak. All five sites are capable of being controlled 
from the Vandenberg central control console located in Facility 7000. CCT sites generate 
and transmit flight control commands initiated in Facility 7000 by the missile flight control 
officer. They also transmit the command that terminates the flight of ballistic or orbital 
launch vehicles that stray from their predetermined flight path or otherwise perform 
abnormally. CCT-1 (Facility 21200) is located at North VAFB while CCT-2 (Facility 935) 
and CCT-3 (Facility 510) are on South VAFB. 


6.1.5 Weather Facilities 
Up-to-date meteorological information allows launch officials to keep informed of 


possible adverse weather conditions affecting operational and safety requirements for 
particular missions. The Vandenberg Base Weather Station (BWS), located in Facility 
21150, is the central location where weather information is gathered and distributed in 
support of operations at VAFB. Meteorological data are monitored around the clock at the 
BWS. The information is used to support launch operations at the Western Range and is 
also sent to the Air Force's Environmental Technical Application Center for analysis and 


report generation.” 


Weather-related facilities and equipment at VAFB include the Weather 
Information Network Display System (WINDS) and the Advanced Lightning Detection 
Finder (ALDF). 

The WIND System is made up of weather towers, the Doppler Acoustic Sounding 
System (DASS), and the Meteorological Sounding System (MSS). The towers and 


associated systems gather weather data and relay it to the BWS for processing. There are 





> ра. 3-15. 
зт, 4-3. 
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twenty nine WINDS towers scattered across both North and South VAFB. These are usually 
located near fuel storage areas or tracking and launch facilities. The towers contain sensors 
that monitor wind speed, direction, and temperature. Selected WINDS towers transmit data 
not only to the BWS but also directly to specific launch control facilities. DASS facilities at 
both North and South VAFB gather information on winds and temperatures at different 
altitude levels and also provide the missile flight control officer with measurements of blast 
overpressure generated by exploding test vehicles. The MSS, located at the Upper Air 
Weather Station at South VAFB, tracks balloons carrying rawinsonde and windsonde 
transponders. Windsonde transponders transmit range, azimuth and elevation data which is 
then used to calculate the direction and velocity of clouds of heated toxic effluent produced 
by the engines of launch vehicles. Rawinsonde transponders transmit a variety of 


325 


information on the upper atmosphere.^ Ап ALDF antenna is located in the Boat House on 


South VAFB. 





A pid., 9-3. 
ITT, 9-3, 9-32. 
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6.2 Range Control Centers 


6.2.1 Western Range Control Center 


6.2.1.1 Architectural Description 


Facility 7000: Western Range Control Center (WRCC) 

Facility 7000, located on North VAFB, is probably the single most important 
instrumentation support facility at the Western Range. Facility 7000 is an irregularly shaped, 
limited access building. A perimeter fence encloses the facility and the small traffic control 
building monitors all incoming and outgoing traffic. The facility was constructed in 1967 
and contains 161,192 square feet and three floors. Several glass and aluminum storefront 
doors provide access into the building. Bands of aluminum windows encircle the building. 
Several transmitting and receiving devices (antennae, radar dishes, etc.) cover the roof on the 
north side to gather and process the tremendous amount of data generated each day from the 
Western Test range and supporting sites. 

The multiple operations centers contained within Facility 7000 process, display, and 
record data obtained from the wide variety of instrumentation on the Western Range. Radar, 
telemetry, command control, timing, range control, optical tracking, launch control, and 
aircraft control functions are displayed and processed in the WRCC to support ballistic 
missile, orbital, and space launch operations originating at VAFB and other national service 
ranges. The WRCC is comprised of the Range Operations Control Center (ROCC) and the 
Launch Operations Control Center (LOCC). 

The ROCC, consisting of the Missile Flight Control Center (MFCC), Range Control 
Centers 1 and 2 (RCC 1 and RCC 2), the Area Control Center (ACC), and the Operations 
Control Center (OCC), serves as the technical and management control facility for all 
Western Range instrumentation. Land lines, radio (including HF, VHF, and UHF), and 


microwave circuits carry voice teletype, radar, telemetry, video, and meteorological data to 


Ibid., 7-3; Jefferey Geiger, 30th Space Wing Annual History, 1994, 30th Space Wing History 
Office, VAFB. 
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Figure 17: WRCC Location Map, North VAFB 
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and from the ROCC. The MFCC, the central control point for all 30th Space Wing missile 
flight control activities, receives much of this processed data. Five different consoles in the 
MFCC allow officials to control and monitor the various range facilities and to perform 
specific tests and simulations in conjunction with launch preparations. Flight termination 
commands can be initiated by the Range Safety Officer from the MFCC should a missile 
stray from its intended trajectory. The ACC provides support during 30th Space Wing 
launches by tracking all air, ship, and train traffic on the west coast between Portland, 
Oregon and a point 100 miles south of the Mexican border. Air Route Surveillance Radar- 
IE (ARSR-IE) and Ocean Surveillance System (OSS) radar data, among others, are 
displayed on consoles at the ACC." RCC 1 uses voice networks to link status and control 
functions at launch pads with outside sensors. RCC 2 supports weather and associated 
operations at the range. The OCC controls the ROCC's internal data flow and receives voice 
and teletype дата. > 

Other mission-related areas in Facility 7000 include the Data Switching Center 
(DSC), providing real-time operation metric data switching and extends acquisition and 
slaving data, the Secure Operation Teletype Center (SOTC), providing real-time operational 
narrow band and teletype switching for administrative record traffic, and the Telemetry 
Integrated Processing System (TIPS) which provides real-time and post-test processing and 


display of telemetry data. 


6.2.1.2 Significance 
The WRCC (Facility 7000) is an example of an “active ‘frontline’ operational 


facility engaged in programs supporting scientific and defense-related missions" as discussed 


in the ACHP's 199] publication Balancing Historic Preservation Needs with the Operation 





of Highly Technical or Scientific Facilities. No previous cultural resource evaluations of the 
facility have been conducted. 

As the main control center at the Western Range and the focal point of all operations 
taking place at the range, the WRCC directly supported operational missions of 


exceptionally important space programs (both military and civilian) and exceptionally 


> ра., 7-15. 
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important ballistic missile programs (Thor, Atlas, Titan, Minuteman and Peacekeeper) 
during their critical design, development, and testing phases. The data collected and 
processed by the WRCC provided essential information to the engineers and technicians 
who worked towards perfecting the various weapons systems crucial to the defense of the 
United States. Top U.S. military planners also used the information gathered by the WRCC 
to develop planning factors for the nation's nuclear war plan. Although not eligible 
individually, the WRCC is deemed eligible for listing on the NRHP under Cold War 
Criterion A (“directly associated with events that . . are directly identified with . . . the broad 
national pattern of United States Cold War history”) and Cold War Criterion D (“that 
represent a significant, distinctive and exceptional entity whose components may lack 
individual distinction") as a contributing element to the proposed WRLISSHD. 

The significance of the WRCC lies in its historic function as a control center that 
directly supported operational missions of exceptionally important Cold War programs. In 
this case, integrity of function is more important than integrity of design. Although the 
WRCC has undergone changes and modifications through the years, it continues to function 
as a control center, thereby retaining its integrity of function and meeting the NRHP integrity 


requirement. 





2 efferey Geiger, 30th Space Wing Annual History, 1994, 30th Space Wing History Office, VAFB. 
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6.3 Radar Systems 


6.3.1 AN/TPQ-18 Radar Facility ^ 
The AN/TPQ-18 radar facility is located along Mesa Road on the South VAFB, 


overlooking SLCs 3 and 4. Several buildings and structures are included in this complex. 


6.3.1.1 Architectural Description 


Facility 907: Antenna and Related Facilities 

Facility 907 consists of a circular concrete platform supporting a 43 foot high 
concrete antenna pedestal. This pedestal supports a 29 foot Cassegrain antenna dish. A 
concrete pad set at right angles to Facility 907 supports a service platform and a ladder. 

To the east and south of Facility 907 are several transportable modular metal 
shelters, each measuring 8’ x 10° x 16.5". Two of these trailers have been joined by a 
covered metal hallway and house instrumentation administration offices. A third trailer 
serves as storage. A fourth, triple-wide trailer houses the console, computer, receiver, 
antenna drive, data recorders and communications equipment. Although originally designed 
as a transportable system Ше AN\TPQ-18 has remained in its present position for much of its 
operational existence. The AN\TPQ-18 is presently scheduled to be transferred into a nearby 
permanent facility currently under construction. Other modifications to the site will include 
the installation of two 20,000 gallon water tanks and a pump house to be used in the site's 
fire suppression system. Located near Facility 907 is the concrete foundation of Facility 
904, a communications facility built in 1962 that has since been demolished. A companion 
cabletray, no longer in use, is also located near Facility 907. The cabletray ran from Facility 
904 to a nearby boresight tower. 

A small metal shed-roof compressor/dehydrator structure is located southwest of the 


antenna dish. In this building, air is dried and pressurized and sent to the wave guide to 


??Much of the following information is taken from the draft report, “Historic Eligibility and 
Effects Evaluation: AN/TPQ-18 Radar Facility, Vandenberg Air Force Base, California," Prepared by 
Alexandra Cole, Science Applications International Corporation, 1994, and the ITT Federal Services 
Corporation's *Landbased Instrumentation Handbook". 
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Figure 18: AN/TPQ-18 Location Map, South VAFB 
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prevent radio frequency waves from arcing. Also southwest of the radar dish is a small 
concrete pad with three transformers, representing the main power of the site. A chain link 
fence surrounds the equipment. A rectangular gray box nearby to the east houses the power 
distribution panel. 

“The AN/TPQ-18 Radar System is a high accuracy, long range, amplitude 
comparison monopulse tracking system in both skin and beacon mode. It is a Missile 
Precision Instrumentation Radar (MIPIR) class radar that has undergone various upgrades to 


the antenna drive system, console, receiver, transmitter, and microwave sections.’ 


Facility 906: Generator Facility 

Located to the south of the antenna dish is the Generator Facility. This structure 
houses a diesel-powered motor generator unit and controls. The generator provides back-up 
power to the radar system. 

The one-story structure is constructed of concrete block, with a concrete foundation 
and flat roof. The rectangular structure, constructed in 1983, contains 547 square feet. A 
pair of metal doors allows access into the building on the east side. Located on either side of 
the centrally located doors are two full height metal louvers. The large size of the louvers 


provides the necessary venting for the facility's generator 


Facility 908: Latrine 
Facility 908 houses the latrine. This small concrete block building contains a 
concrete foundation and flat roof with overhanging eaves. The building is 88 square feet in 


size and was constructed in 1966. 


Hazardous Materials Facility 

The Hazardous Materials Facility. located northeast of the radar dish, is a small 
fiberglass shed constructed on a concrete pad. Built in the 1990s, the facility was designed 
to house the hazardous waste materials from all the radar facilities at VAFB (e.g. hydraulic 


fluid, paint, etc.). 
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330 ITT Federal Services Corporation, 2-15. 
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Figure 19: AN/TPQ-18 Floor Plan 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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6.3.1.2 Significance 
The AN/TPQ-18 Radar Facility is an example of an “active ‘frontline’ operational 


facility engaged in programs supporting scientific and defense-related missions" as discussed 
in the ACHP's 199] publication Balancing Historic Preservation Needs with the Operation 
of Highly Technical or Scientific Facilities. A previous cultural resources evaluation of the 


AN/TPQ-18 Radar Facility was conducted in 1994 by Ms. Alexandra Cole of Science 





Applications International Corporation. Ms. Cole concluded that the facility appeared to be 
eligible for the NRHP under Cold War Criterion A (“directly associated with events that . . 
are directly identified with . . . the broad national pattern of United States Cold War history") 
for its “association with the Strategic Air Command (SAC) strategy of deterrence" which has 
been "credited with preventing nuclear war during the Cold war period." Ms. Cole states 
that the radar facility is not individually eligible for the NRHP but is eligible for its role as a 
missile tracker as a "contributing property to a potentially significant communications 
district, which would include the network of radar, optical and telemetry sites associated 
with ballistic missile launches from the Western Range at УАЕВ." 

As a missile tracker operating at the Western Range, the AN/TPQ-18 radar facility 
directly supported operational missions of exceptionally important space programs (both 
military and civilian) and exceptionally important ballistic missile programs (Thor, Atlas, 
Titan, Minuteman and Peacekeeper) during their critical design, development, and testing 
phases. The data collected by the AN/TPQ-18 radar facility provided essential information 
to the engineers and technicians who worked towards perfecting the various weapons 
systems crucial to the defense of the United States. Top U.S. military planners also used the 
information gathered by the AN/TPQ-18 radar facility to develop planning factors for the 
nation's nuclear war plan. Although not eligible individually, the AN/TPQ-18 radar facility 
is deemed eligible for listing on the NRHP under Cold War Criterion A (“directly associated 
with events that . . are directly identified with . . . the broad national pattern of United States 


Cold War history") and Cold War Criterion D (“that represent a significant, distinctive and 


?'Alexandra Cole, Historic Eligibility and Effects Evaluation. AN/TPQ-18 Radar Facility, 
Vandenberg Air Force Base, California (Santa Barbara: Science Applications International Corporation, 
April 1994), 17. 
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exceptional entity whose components may lack individual distinction”) as a contributing 
element to the proposed WRLISSHD. 

The significance of the AN/TPQ-18 radar facility lies in its historic function as a 
missile tracker that directly supported operational missions of exceptionally important Cold 
War programs. In this case, integrity of function is more important than integrity of design. 
Although the AN/TPQ-18 radar facility has undergone changes and modifications through 
the years, it continues to function as a missile tracker, thereby retaining its integrity of 
function and meeting the NRHP integrity requirement. 

The following facility associated with the AN/TPQ-18 radar is considered eligible 
for the NRHP as a contributing element of the proposed WRLISSHD: 


Facility 907: Antenna and related facilities 
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6.3.1.3 Photographs 
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6.3.2 High Accuracy Instrumentation Radar (HAIR) 


6.3.2.1 Architectural Description 


Facility 1639: High Accuracy Instrumentation Radar Facility 
Facility 1639 currently houses the High Accuracy Instrumentation Radar (HAIR). 


This Missile Precision Instrumentation Radar (MIPIR-class) facility is a long range, high 
accuracy, monopulse tracking system providing support to 30 SW missile launches at 
VAFB. This radar has supported all the major launches from Vandenberg and NASA shuttle 
launches from Florida since its installation in 1984. Centrally located, the HAIR has a view 
to all the launch sites at VAFB. 

This structure was originally the launch control facility (blockhouse) for SLC-1, 
which supported Thor space launches. Constructed in 1959, the site was abandoned in 1970- 
71 and had reached a state of advanced deterioration by the time the Air Force began 
installing the HAIR radar in 1984. The entire SLC-1 complex was gutted and renovated to 
support the radar. 

Facility 1639 is a large concrete structure, encompassing 5,555 square feet. The 
rectangular shaped facility was constructed with a concrete foundation and flat roof. Metal 
personnel doors and double doors access the interior of the facility. The interior of the 
building is divided into several rooms each with a specific function. The rooms consist of 
the Office Area, the Maintenance Area, the High Power Transmitter, and the Console Area. 
The Office Area serves as the administration area for the facility. All site personnel gather in 
this room to review the data gathering requirements for each launch at VAFB and the shuttle 
mission. The Maintenance Room contains all the documentation on the site. The room also 
contains instrumentation used in trouble-shooting all the modules and assemblies within the 
radar itself. The High Power Transmitter Room contains transmitters with the capability of 
transmitting four megawatts of power. The higher the power output to the radar the better 
the visibility of the target the radar is tracking. The Transmitter Room is maintained at 
temperatures ranging between 58-62? F. Temperatures over 64? F affect the transmitting 


capability of the transmitter components. 
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Figure 20: HAIR Location Map, North VAFB 
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The Console Area contains numerous racks, panels and consoles used to gather data 
during each launch cycle. A raised floor was installed in the room to house the hundreds of 
feet of cables and wires connecting the various components. During the initial 50-60 
seconds of the launch vehicle’s flight, the HAIR tracks off of its skin (the vehicle’s body) in 
the event the transponder fails in flight. A transponder is a transmitter-receiver system 
located on the launch vehicle that transmits signals back to a receiving system.’ Once the 
transponder stabilizes and is tracking correctly, skin tracking of the vehicle ceases and 
tracking will be switched over to the transponder. The launch vehicle is then tracked to the 
horizon for a total of 70-90 seconds. 

Located adjacent to Facility 1639 is the actual antenna. The radar consists of a steel 
and concrete pedestal supporting a 29 foot diameter antenna dish with a 0.49 beamwidth. 
The pedestal is considered an elevation over azimuth pedestal. Four electric motors, two for 


each direction, rotate the dish in response to the angle tracking subsystem. 


Facility 1638: Uninterrupted Power Supply (UPS) Facility 

The companion Uninterrupted Power Supply facility, Facility 1638, is a concrete 
structure encompassing 1,410 square feet. Originally, the location supported a storage shed 
for SLC-1. When the Air Force modified the complex to accommodate the HAIR system, 
the shed was dismantled. The present UPS facility was framed on top of the concrete slab 
that supported the shed. Constructed in 1991, the one-story, rectangular building is 
considerably larger than most UPS facilities. 

The UPS supplies a guaranteed, stable, power source to the HAIR complex. The 
existing commercial power supply feeding into the radar was unstable for launch support. 
The UPS is a totally battery-powered (AC) source. The UPS also contains a diesel 


generator. 


6.3.2.2 Significance 
The HAIR Radar Facility is an example of an "active 'frontline operational facility 


engaged in programs supporting scientific and defense-related missions" as discussed in the 





?Ibid., 296. 
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ACHP's 1991 publication Balancing Historic Preservation Needs with the Operation of 





Highly Technical or Scientific Facilities. No previous cultural resource evaluations of the 
facility have been conducted. 

The HAIR facility's contribution to this nation's Cold War military programs was 
limited to the period between 1984, when the HAIR became operational at VAFB, and 1989, 
the year the Berlin Wall was torn down, an event generally accepted as symbolizing the end 
of the Cold War. Due to its brief period of operation during the last years of the Cold War, 
the HAIR did not contribute to the nation's major Cold War military programs during their 
critical design, development, and testing phases. Therefore, the HAIR is deemed ineligible 


for the NRHP both individually and as an element of the proposed WRLISSHD. 


33] апдразей Instrumentation Handbook. 30th Range Squadron, 2-16. 
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6.3.2.3 Photographs 
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6.3.3 AN/FPS-16 Radar System 


6.3.3.1 Architectural Description 


Facility 175 and 178: AN/FPS-16 Radar System™ 

Facility 178 houses the only remaining AN/FPS-16 radar system on VAFB, the 
AN/FPS-16-1. Facility 175 previously housed the FPS-16-2 radar system but this has since 
been removed and replaced by the AN/MPS-39 Multiple Object Tracking Radar (MOTR), 
Vandenberg's newest radar system. 'The AN/FPS-16 radar system is used to obtain high 
accuracy radar trajectory data from both ballistic and orbital vehicles. More specifically, the 
radar system provides range safety tracking information for Department of Defense and 
military-directed launches and aircraft operations. The radar system has been used to track 
the early ballistic missiles from Atlas and Titan vehicles up through the Peacekeeper. The 
radar tracks the vehicle to make sure it stays within the designated safety zone. The radars 
are capable of tracking ballistic missiles at up to a distance of 2,000 miles and tracking 
orbital launches up to a distance of 600 miles before they drop below the earth's horizon. 

The Navy originally constructed Facilities 175 and 178 in 1958. The buildings are 
mirror images of each other and are based on a 1958 standard RCA design. The buildings 
are constructed with poured reinforced concrete and concrete block infill. Double steel 
doors provide access to the first floor. A second set of double steel doors, located above the 
first floor doors, exit onto a recessed concrete deck which, in turn, leads to the exterior 
concrete stairs accessing the roof. The flat roof of Facility 178 physically supports the FPS- 
16 pedestal and dish. The standard configuration of the building and antenna pedestal has 
remained virtually unchanged from the time of their original construction. 

The interior of the buildings contain numerous rooms equipped with panels, racks, 
and consoles used in tracking the launch vehicles and aircraft operations. The radar 
equipment and antenna receivers on the pedestals were originally installed in the original 


FPS-16 configuration, based upon all-tube circuitry. The circuitry system has been upgraded 


??Much of the following information was obtained in an interview with Mr. Jack Croom, FPS-16 
facility manager, on 5 January 1994. 
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over the years from the original first generation electronics to second generation transistors 
and finally to third generation microprocessors and integrated circuits. Only in outward 
appearances do the racks, panels and consoles resemble the original system. 

Modifications to the interior of the two buildings consisted of the replacement of 
heating and air conditioning systems and the replacement of the original analog tube-type 
data processing system with a new computer system. More recent modifications were made 
to Facility 175 in preparation for the installation of the MOTR system. 

The antenna pedestal and dish are located on the roof Facility 178. The radar is 
mounted on an eight foot pedestal with a twelve foot standard parabolic dish. A steel 
platform and railing encircles the radar. The radar provides a 1.2 degree beam width for the 
transmitter pulse and is equipped with a single four horn feed. It is a monopulse tracking 
system which can derive tracking errors from one signal. The radar normally operates at a 
Pulse Rate Frequency (PRF) of 160 times per second. 

In 1990, an Uninterrupted Power Source (UPS) facility was constructed to the rear of 
Facility 175. This facility provides a guaranteed source of power for the radar in the event of 
commercial power loss. A 1,000 gallon capacity water storage tank (Facility 176) is also 


located nearby. 


6.3.3.2 Significance 
The AN/FPS-16-1 radar is an example of an “active ‘frontline’ operational facility 


engaged in programs supporting scientific and defense-related missions" as discussed in the 





ACHP's 199] publication Balancing Historic Preservation Needs with the Operation of 
Highly Technical or Scientific Facilities. No previous cultural resource evaluations of the 
facility have been conducted. 

As a missile tracker operating at the Western Range, the AN/FPS-16-1 radar directly 
supported operational missions of exceptionally important space programs (both military and 
civilian) and exceptionally important ballistic missile programs (Thor, Atlas, Titan, 
Minuteman and Peacekeeper) during their critical design, development, and testing phases. 
The data collected by the AN/FPS-16-1 radar provided essential information to the engineers 
and technicians who worked towards perfecting the various weapons systems crucial to the 


defense of the United States. Top U.S. military planners also used the information gathered 
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by the AN/FPS-16-1 radar to develop planning factors for the nation’s nuclear war plan. 
Although not eligible individually, the AN/FPS-16-1 radar is deemed eligible for listing on 
the NRHP under Cold War Criterion A (“directly associated with events that . . are directly 
identified with . . . the broad national pattern of United States Cold War history") and Cold 
War Criterion D (“that represent a significant, distinctive and exceptional entity whose 
components may lack individual distinction") as a contributing element to the proposed 
WRLISSHD. 

The significance of the AN/FPS-16-1 radar lies in its historic function as a missile 
tracker that directly supported operational missions of exceptionally important Cold War 
programs. In this case, integrity of function is more important than integrity of design. 
Although the AN/FPS-16-1 radar has undergone changes and modifications through the 
years, it continues to function as a missile tracker, thereby retaining its integrity of function 
and meeting the NRHP integrity requirement. 

The following facility associated with the AN/FPS-16 radar is considered eligible for 
the NRHP as a contributing element to the proposed WRLISSHD: 


Facility 178: AN/FPS-16-1 
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6.3.3.3 Photographs 
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6.3.4 AN/MPS-39 Multiple Object Tracking Radar (MOTR) Complex 


6.3.4.1 Architectural Description 


Facility 175: Multiple Object Tracking Radar 

The AN/MPS-39 Multiple Object Tracking Radar (MOTR), installed at VAFB in 
1992, is a transportable, flexible, general-purpose instrumentation radar. Unlike other radar 
systems which can track only one object at a time, the MOTR uses an electronically agile, 
phased-array antenna to provide high-precision real-time and recorded position data on up to 
10 objects simultaneously. These objects can be separated by up to 60 degrees. The MOTR 
will have a 40-object capacity following a planned upgrade. This system supports space 
launches from VAFB, spacetrack, aeronautical, and space shuttle missions. The AN/MPS- 
39 MOTR system, originally located adjacent to Facility 460, has now been installed in 
Facility 175, replacing the AN/FPS 16-2 radar. 


Mobile Communications Trailer 
A fiberglass trailer houses the mobile communications system for the complex. A 
moveable steel stairway accesses the single personnel door on the short end of the trailer. 


Antennae are located on top of the trailer. 
Administration Trailers 


Two trailers, with vertical wood siding, house administration and support space for 


the complex. 
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Figure 21: AN/MPS-39 Electronic Van Equipment Placement 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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6.3.4.2 Significance 
The MOTR is VAFB's newest Western Range radar system. Though it supports 


space launches and aeronautical missions, the MOTR was installed at VAFB in 1992 and 
therefore did not support any missions during the Cold War period, 1945-1989. The MOTR 
has been too recently installed at VAFB to allow sufficient perspective to determine its 
historical significance. Therefore, the MOTR is deemed ineligible for inclusion on the 


NRHP at this time. 
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6.3.4.3 Photographs 
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6.3.5 AN/TPQ-39 Radar System 


6.3.5.1 Architectural Description 
The AN/TPQ-39 Radar System, installed at VAFB in the mid-1980s, is one of two 


tracking radar systems located on North VAFB (the other being the HAIR system). 
AN/TPQ-39 is a mobile system, composed of an electronic equipment and antenna 
subsystem trailer (Mobile Building 41). Mobile Building 41 contains numerous cabinets 
and consoles including environmental control, power distribution, signal processor and 
receiver cabinets and a single main control console. The radar has generally remained near 
the ballistic launch facilities. 

The AN/TPQ-39 is an X-band (9 to 9.6) monopulse tracking system with a Moving 
Target Indicator (MTI) mode. The MTI allows the tracking system to determine if a target 
return is stationary or moving.” The antenna is a 92-inch dish with the major portion of the 
antenna assembly enclosed in a pressurized dome to protect the equipment from the 
environment. 

The radar system provides early tracking of aircraft, weather balloons, missile and 
space launch vehicles. The Doppler data gathered by the AN/TPQ-39 is intended as a back- 
up source in the event other 30th Space Wing radar systems fail. The radar system supports 


only range safety and not range users. ^? 


35] andbased Instrumentation Handbook. 30th Range Squadron, 2-68. 
Ibid., 2-67. 
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Figure 22: AN/TPQ-39 Control Shelter Equipment Layout 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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6.3.5.2 Significance 
The mobile AN/TPQ-39 radar is a low-power early track system that serves as a 


back-up to other range radars. Its data is generally not provided to range users. The 
AN/TPQ-39 radar has supported missions at the Western Range in only a secondary capacity 
and its brief period of operation during the last years of the Cold War did not result in a 
significant contribution to the nation's major Cold War military programs during their 
critical design, development, and testing phases. Therefore, Ше AN/TPQ-39 radar is deemed 
ineligible for the NRHP. 
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6.3.5.3 Photographs 
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6.3.6 Air Route Surveillance Radar (ARSR-1E) Complex 


6.3.6.1 Architectural Description 


Facility 500: Air Route Surveillance Radar Facility 
Facility 500, constructed in 1959, encompasses 3,296 square feet. This is a steel- 


framed structure sheathed with asbestos siding. Facility 500 houses the communications 
equipment for the Air Route Surveillance Radar-1E (ARSR-IE). The radar surveys the 
airspace within a 200 nautical mile radius of the site. This system was originally designed 
for long-range radar surveillance of commercial air routes under the control of the FAA. 

Several interior rooms house different systems supporting the ARSR-1 Echo Radar. 
Over the past 35 years, the radar system has undergone modifications to support the 
continued development of missile technology. For example, a radar processor, the 
AN/FY Q-49, and two AN/UPX-23 beacon interrogators were installed in the radar room in 
1975, while, in 1988, the system was again upgraded with a new receiver and digital front 
end. The system is currently undergoing modifications to install a sky screen TV system to 
be used during launches. The rear room of Facility 500 contains a ground-to-air radio 
complex with both UHF and VHF radios, GRR, GRR-22 and GRT-21 transmitters, and 
GRC-171 radio transmitters used for aircraft control by the duty air controller. Data is 
transmitted to the Area Control Center (ACC) in Facility 7000. The ARSR-1E is scheduled 
to be replaced, in the summer of 1996, by an ARSR-4 system which promises to be the “new 
standard for long-range surveillance." >” 

Associated with the ARSR-IE is the Ocean Surveillance System (OSS). This system 
consists of the two stand-alone radars. One radar is located at Cypress Ridge on South 


VAFB, and the other is located at Lion Head on North V AFB. 





"Interview with Mr. David Renshaw, 6 February 1995. 
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Figure 23: ARSR-1E Location Map, South VAFB 
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Facility 501: Generator Building 

This small, 612 square-foot, steel-framed structure is a generator building and 
supports the ARSR-IE. Built in 1960, it is constructed of corrugated fiberglass exterior 
sheathing with a single ventilator situated on the ridge of the gable roof. Sliding track steel 


doors are located at one end of the building. 


Facility 502: Tower 
The 20 foot steel frame tower was constructed in 1961. In 1982, a protective “arctic” 
dome was installed atop the tower. Housed within the dome is the antenna and drive 


mechanism for the ARSR-IE. The antenna contains a “sail” 47’ wide by 23’ in height. 


Facility 503: Ocean Surveillance System (OSS) 

This stand-alone facility, located at Cypress Ridge, consists of fiberglass, saucer- 
shaped OSS radar mounted on a square, steel-frame 64-foot tall tower that faces the Pacific 
Ocean. Tower 503 was constructed in 1961. A companion facility is located at Lion Head, 
North VAFB. The Lion Head OSS site contains a trailer ground station equipped with a 
video monitor, control system and radar scan converter for data transfer to the Area Control 
Center (ACC) in Facility 7000.** 

The OSS receives video data input from the ARSR-IE, which provides surveillance 
of the Pacific coastline out to a distance of approximately thirty miles, thus ensuring launch 


corridor safety during launch operations.*” 


Facility 507: Tower 
The steel frame tower supports several ground-to-air radio and microwave antennas. 


The tower is 144” tall and was constructed in 1961. 


6.3.6.2 Significance 
Although the ARSR-1E and its associated instrumentation sites supported Western 


Range missile operations during the Cold War, its role as a range safety surveillance system 


3381 andbased Instrumentation Handbook, 6-13. 
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is considered to be of a secondary or complementary nature. The ARSR-IE is not 
considered a primary instrumentation site that directly supported the ballistic missile and 
space missions originating at VAFB. Furthermore, much of the equipment at the ARSR-IE 
site is considered standard off-the-shelf commercial hardware of the type routinely found at 
commercial airports. However, there is at least one scope in the ARSR-IE that dates from 
1958 and is part of the original design of the facility. It is recommended that this individual 
piece of equipment be preserved as a unique surviving relic of early tracking 
instrumentation. However, the structures at the ARSR-1E and its associated instrumentation 


sites (OSS sites) are deemed ineligible for the NRHP. 


N pid. 
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6.3.6.3 Photographs 
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6.4 Telemetry Systems 


6.4.1 Vandenberg Telemetry Receiving Site (VTRS)'? 
6.4.1.1 Architectural Description 

The Vandenberg Telemetry Receiving Site (VTRS) is located on Sudden Peak (Oak 
Mountain), approximately 12 miles south of Lompoc, California. The VTRS was equipped 
and activated in 1970-71 and is built upon facilities vacated by the former Lompoc Air 
Defense Command in 1968. The primary mission of the VTRS is to track targets 
transmitting telemetry signals and to record and relay received signals. Such targets include 
ballistic missiles, space launch vehicles, aircraft and, on rare occasions, satellites. Telemetry 
data is relayed to the Facility 7000 complex for distribution, data processing, and display. 

The receiving antennas at VTRS are generally of two types: high-gain automatic 
tracking antennas and medium-gain positionable antennae. The autotracking antennas are 
the GKR-7 Autotrack Telemetry Antenna, and the 10-meter Autotrack Antenna. The 
medium-gain positionable antennas include two right hand Quad Helix Manual Track 
Antennae, an eight foot parabolic reflector antenna, and a special-purpose omni-directional 
antenna. The Quad Helix antennae provide VHF support at the VTRS. Other systems 
located at the VTRS include the Space Ground Link System (SGLS), the Telemetry 
Validation System, and the Telemetry Doppler System. 


Facility 75: VTRS Control Center 
Built in 1963, Facility 75 is the main control center for the VTRS. The building is 
irregular in plan and contains 7,107 square feet. Construction materials consist of concrete 


block walls, a concrete foundation, and a flat roof. Several flush metal personnel doors 


Much of this information was obtained in an interview with Mr. Rick Degarina, VTRS Site 
Supervisor, taped interview by authors, 6 January 1994. Additional material is taken from, ITT Federal 
Services Corporation, Landbased Instrumentation Handbook: 30th Range Squadron. 
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Figure 24: VTRS Location Map, South VAFB 
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provide access into the building. The building’s interior rooms are divided into office space, 
storage space, and communications space. The communications room, filled with numerous 
instrumentation racks, panels and consoles, is the data receiving/relay hub for the VTRS. A 
raised computer floor is located in this room, allowing technicians to access the hundreds of 


feet of cabling and wires connecting the numerous pieces of equipment together. 


Facility 63: Uninterrupted Power Source Facility 

This structure serves as the Uninterrupted Power Source (UPS) facility for the 
complex. In the event of a commercial power loss during a launch, the UPS facility will run 
on batteries for a minimum of 30 minutes. This structure has aluminum siding, a seam metal 


roof, and is built upon a concrete pad. 


Facility 64: Power Generator 

Facility 64 houses a diesel generator that is part of the backup power supply system, 
in addition to the UPS. Built in 1964, this structure is built upon a concrete foundation, has 
corrugated metal siding, sliding track doors and a composition roof. The facility 


encompasses 3,072 square feet. 


Facility 66: Water Tank 


Water storage facility for the complex. 
Facility 67: Pump House 
The pump house is constructed of concrete block with a concrete foundation and a 


flat roof. Two large vents project through one wall of the building. Built in 1963, the one- 


story rectangular structure encompasses 624 square feet. 


Facility 68: Traffic Control Building 
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The Traffic Control Building is a small, 124 square foot structure located at the 
entrance to the complex. Built in 1963, this sentry point is used to monitor all personnel and 
deliveries entering the complex. The building is constructed of concrete block on a square 
concrete slab fountain. Three of the four walls contained awning-type metal windows while 
the fourth wall contains a metal and glass entrance door. Concrete steps lead up to the 
concrete block landing at the entrance to the building. The flat roof extends approximately 


three feet out from the building. 


Facility 70: Maintenance and Logistics Support Facility 

Facility 70 serves as a maintenance and logistics support facility for the complex. 
The kitchen facilities are also housed in this building. Built in 1963, the one-story building 
is rectangular in plan and encompasses 4,996 square feet. Facility 70 is constructed of 


concrete block with a slightly pitched tar and gravel roof. 


Facility 81: 10 Meter Autotrack Antenna 

"The 10-meter Autotrack Antenna System is an elevation over azimuth type, using a 
10-meter parabolic reflector, with a variable scan single-channel monopulse tracking system. 
The antenna operates in the 1435 to 1540 MHz, 1700-1850 MHz, 2200-1300 MHz and 
2300-2400 MHz receive frequency bands and down converts all these bands to the 215-315 
MHz P-band range." “The antenna is capable of operating in autotrack, slave, manual or 
command modes and can be computer driven. Azimuth and elevation angles, antenna 


modes and servo errors are recorded on a strip chart.” 


Facility 85: Motor Generator Shed 





3417 andbased Instrumentation Handbook, 3-15. 
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This square metal building contains a concrete pad foundation and two flush metal 
doors. Built in 1986, this small structure, 192 square feet in size, once served as the motor 


generator shed. 


Facility 86: GKR-7 Autotrack Telemetry Antenna 

“The GKR-7 is a 30-foot parabolic antenna that provides automatic tracking of 
suitably equipped airborne vehicles. It receives telemetry signals in the 1435 to 1540 MHz, 
2200-2300 MHz, and 2300-2400 MHz receive frequency bands. The GKR-7 tracks 
incoming signals in one of three bands and records/displays digital and analog angle data. 
The system uses variable scan monopulse RF tracking electronics. A strip chart is also 


produced, which records azimuth and elevation angle, antenna modes and servo error.'?? 


Facility 88: Nine Meter System and Collimation Tower 

Facility 88 originally housed the nine meter system and collimation tower for the 
complex. The collimation tower was used to adjust instruments so their reference axes are in 
a definite direction.” All calibration data and transmitted data is sent via microwave, not 
land lines. The open steel frame collimation tower stands 165” tall. 

The square metal building, located at the base of the tower, is constructed on a 
concrete pad foundation. Two flush metal doors provide access into the building. Built in 


1986, this structure contains 160 square feet. 


6.4.1.2 Significance 
The VTRS is an example of an “active ‘frontline’ operational facility engaged in 


programs supporting scientific and defense-related missions" as discussed in the ACHP's 


199] publication Balancing Historic Preservation Needs with the Operation of Highly 


Technical or Scientific Facilities. No previous cultural resource evaluations of the facility 





have been conducted. 


зот: 
Ibid. 
BJL. Nayler, A Dictionary of Astronautics, (New York City: Hart Publishing Company, Inc., 
1964), 49. 
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As a telemetry data acquisition site operating at the Western Range, the VTRS 
directly supported operational missions of exceptionally important space programs (both 
military and civilian) and exceptionally important ballistic missile programs (Thor, Atlas, 
Titan, Minuteman and Peacekeeper) during their critical design, development, and testing 
phases. The data collected by the VTRS provided essential information to the engineers and 
technicians who worked towards perfecting the various weapons systems crucial to the 
defense of the United States. Top U.S. military planners also used the information gathered 
by the VTRS to develop planning factors for the nation’s nuclear war plan. Although not 
eligible individually, the VTRS is deemed eligible for listing on the NRHP under Cold War 
Criterion A (“directly associated with events that . . are directly identified with . . . the broad 
national pattern of United States Cold War history”) and Cold War Criterion D (“that 
represent a significant, distinctive and exceptional entity whose components may lack 
individual distinction") as a contributing element to the proposed WRLISSHD. 

The significance of the VTRS lies in its historic function as a telemetry data 
acquisition site that directly supported operational missions of exceptionally important Cold 
War programs. In this case, integrity of function is more important than integrity of design. 
Although the VTRS has undergone changes and modifications through the years, it 
continues to function as a telemetry data acquisition site, thereby retaining its integrity of 
function and meeting the NRHP integrity requirement. 

The following facilities associated with the VTRS are considered eligible for the 
NRHP as contributing elements to the proposed WRLISSHD: 


Facility 75: — VTRS Control Center 
Facility 81: Тер meter Autotrack Antenna 
Facility 86: | GKR-7 Autotrack Telemetry Antenna 
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6.4.1.3 Photographs 
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6.5 Optical Systems 


6.5.1 Large Aperture (LA-24) Optical Tracking Site 


6.5.1.1 Architectural Description 


Facility 181: Optical Tracking Site 

Facility 181 is a 1,012 square foot building capped with a galvanized steel dome. 
The concrete block building, constructed in 1959, houses one of the three fixed optical 
tracking sites at VAFB. It is from these three sites that VAFB’s major launches are observed 
and recorded with metric sequential video footage. The optical tracking site consists of one 
large telescope flanked by two smaller telescopes. This configuration provides flight 
operators with three different real-time views of the target object. The system consists of a 
type of video tape recorder with a capacity for both wide angle and narrow angle viewing. 
Given optimum light and weather conditions this telescope is capable of viewing as far as the 


%4 Various information, such as timing data, is encoded along with the video to aid 


horizon. 
investigations in the event of an anomaly occurring during a missile flight. The data is 
transmitted, in real time, to the missile flight control officer who uses the video to aid in his 
determinations as to whether the missile is remaining in the correct trajectory. 

Data collection at Facility 181 is handled by the LA-24 Tracking Telescope. This 
large 24 inch, Newtonian telescope is mounted on the roof and has a 360 degree turning 
radius. The telescope, the telescope mount (originally a 5-inch, 38-gun naval mount), and 
the drive system date from the early 1960s when the building was constructed by the Navy. 
The two smaller telescopes consist of a 40-inch focal length telescope and a wide angle ten 
to one zoom telescope. Each of the three telescopes records data independently, thus 
providing the flight control officer with three individual data products. The majority of the 


peripheral components have been upgraded over time: from film to video, from early 


Telescope operators are often able to see the shuttle come over the earth's horizon before the 
various tracking radars pick up the signals. 
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Figure 25: LA-24 Location Map, South VAFB 
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hydraulics to more advanced hydraulics, from analog to digital, and from tubes to transistors 
to computers. 

The telescope operator, originally located in the dome, tracks the missile with a 
joystick. A second joystick recently installed in the control room allows operators to track 
the missile for longer periods of time and over greater distances. It also enables operators to 
track from within the facility (as opposed to tracking from the somewhat exposed position on 
the roof) thereby protecting the operator from certain weather conditions that can impair the 
ability to operate the radar (e.g. cold hands or sun glare). The telescope can still be operated 
from either joystick position. The system is also equipped with computer aided data which 
allows the radar to track the missile through clouds. Once the missile has cleared the clouds, 
the operator will visually reacquire the missile and continue tracking. 

The telescope is protected by an Ashdome, named after the manufacturer. The dome 
is approximately 21' in diameter and has a large retracting door. When fully open, the 
telescope operator is able to track an object at an angle as high as 89 degrees. The telescope, 
however, is not capable of tracking an object directly over the top of the dome. In this case, 
the telescope must be rotated around to continue tracking. 

The interior of the dome is sprayed with a compound to provide thermal protection 
for both the equipment and the operator. Access to the telescope is possible via interior steel 


stairs. This structure has two flush metal doors, and a flat tar and gravel roof. 
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Figure 26: Western Range Fixed Optical Sites Along the California Coast 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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6.5.1.2 Significance 
The LA-24 optical site at Tranquillon Peak is an example of an “active ‘frontline’ 


operational facility engaged in programs supporting scientific and defense-related missions" 
as discussed in the ACHP’s 1991 publication Balancing Historic Preservation Needs with 


the Operation of Highly Technical or Scientific Facilities. No previous cultural resource 





evaluations of the facility have been conducted. 

As a missile tracker operating at the Western Range, the LA-24 optical site directly 
supported operational missions of exceptionally important space programs (both military and 
civilian) and exceptionally important ballistic missile programs (Thor, Atlas, Titan, 
Minuteman and Peacekeeper) during their critical design, development, and testing phases. 
The data collected by the LA-24 optical site provided essential information to the engineers 
and technicians who worked towards perfecting the various weapons systems crucial to the 
defense of the United States. Top U.S. military planners also used the information gathered 
by the LA-24 optical site to develop planning factors for the nation's nuclear war plan. 
Although not eligible individually, the LA-24 optical site is deemed eligible for listing on the 
NRHP under Cold War Criterion A (“directly associated with events that . . are directly 
identified with . . . the broad national pattern of United States Cold War history") and Cold 
War Criterion D (“that represent a significant, distinctive and exceptional entity whose 
components may lack individual distinction") as a contributing element to the proposed 
WRLISSHD. 

The significance of the LA-24 optical site lies in its historic function as a missile 
tracker that directly supported operational missions of exceptionally important Cold War 
programs. In this case, integrity of function is more important than integrity of design. 
Although the LA-24 optical site has undergone changes and modifications through the years, 
it continues to function as a missile tracker, thereby retaining its integrity of function and 


meeting the NRHP integrity requirement. 


The following facility associated with the LA-24 optical site is considered eligible 


for the NRHP as a contributing element to the proposed WRLISSHD: 
293 


Facility 181: Optical Tracking Site 
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6.5.1.3 Photographs 
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6.6 Command Control Transmitter Facilities 


6.6.1 Command Control Transmitter Site-1 (CCT-1) 


6.6.1.1 Architectural Description 
VAFB utilizes a Missile Flight Termination Ground System (MFTGS) comprised of 


a central control processing system and five remote Command Control Transmitter (CCT) 
sites. Three of these remote sites operate from VAFB while the two others are located on 
Pillar Point and the United States Navy Pacific Missile Test Center at Laguna Peak. 

During and after launch, several radars on VAFB track the launch vehicle to ensure 
that it maintains the proper flight path. The missile's progress is closely monitored from the 
Range Operations Control Center (ROCC) in Facility 7000. If the radars indicate the missile 
has strayed from its anticipated flight path, thus crossing a “destruct line" delineated on the 
radar screens themselves, or if the Missile Flight Control Officer determines that the missile 
is behaving abnormally, the decision is made to terminate the flight. The Missile Flight 
Control Officer will then press an *Arm and Destruct" button which, in turn, sends a signal 
to the responsible Command Control Transmitter. The CCT will generate and transmit a 
predetermined radio frequency signal to the missile, triggering the arm mechanism. A 
second radio frequency signal will then be generated and transmitted, triggering the destruct 
receiver. The receiver sends a small voltage to the missile ordinance, resulting in the 


destruction of the missile. This entire process is completed in a matter of seconds. 


Facility 21200: Command Control Transmitter Site-1 (CCT-1) 

Facility 21200, constructed in 1958 and located on North VAFB, houses Command 
Control Transmitter-1. This site may be locally controlled or remotely controlled from the 
Central Control Processing System, located in Facility 7000. The CCT-1 system was 
designed to prevent inadvertent commands to the launch vehicle by using a distributed 
processing network. In addition, the systems are designed to ensure transmission of the 
commands even though a failure may occur in one of Ше subsystems. 

Facility 21200 is rectangular in plan and one story in height. The building is 
constructed with concrete walls, concrete slab foundation, flat roof and several metal 
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personnel doors and windows. The interior of Facility 21200 is divided into a number of 
different areas, including a switchgear room, an air conditioning and heating room, a repair 
room, an office area, a break room and, most importantly, the transmitter room, which 
houses the necessary consoles and monitoring equipment. The transmitter radar (Facility 
21202) is located atop a five-story, square, open steel-frame tower adjacent to Facility 


21200. 
Facility 21203: Uninterrupted Power Source 
Facility 21203 serves as an Uninterrupted Power Source (UPS) for Facility 21200. 


Constructed in 1961, Facility 21203 encompasses 564 square feet. 


Facility 21206: Water Tank 
This water tank has a 2,000 gallon capacity 
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Figure 27: CCT-1 Location Map, North VAFB 
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Figure 28: CCT-1 Floor Plan, Facility 21200 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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6.6.1.2 Significance 
Although the CCT-1 facility supported exceptionally important Cold War programs, 


this support is considered to be of a secondary or complementary nature. The CCT-1 facility 
functioned primarily as a range safety system and not as a data acquisition system.. 


Therefore, the CCT-1 facility is not eligible for the NRHP. 
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6.6.2 Command Control Transmitter Site-2 (CCT-2) 


6.6.2.1 Architectural Description 


Facility 935: Command Control Transmitter-2 (CCT-2) 

Command Control Transmitter-2 (CCT-2) was installed in Facility 935 on South 
УАЕВ in the late 1980s. The transmitter and control equipment has been modernized and is 
capable of supporting all existing West Test Range operations. Additionally, it is configured 
in a manner that will facilitate any future modifications that may become necessary. CCT-1 
and CCT-6 are presently being upgraded to the CCT-2 configuration. 

Facility 935 is rectangular in plan and one-story in height. The building is 
constructed with concrete walls, concrete foundation and flat roof. Metal personnel doors 
and windows provide access and light into the building. The interior of the building consists 
of four main areas: an equipment room/garage, a maintenance area, an office area, and the 
operations room housing the console and monitoring equipment. 

The command destruct radar is located on top of an open steel-frame tower 


approximately two and one half stories in height. 
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Figure 29: CCT-2 Location Map, South УАЕВ 
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Figure 30: CCT-2 Floor Plan, Facility 935 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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Constructed at VAFB in the late 1980s, the CCT-2 facility did not support 


exceptionally important Cold War programs during their critical design, development and 


testing phases. Therefore, the CCT-2 facility is not eligible for the NRHP. 
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6.6.3 Command Control Transmitter Site-3 (CCT-3) 


6.6.3.1 Architectural Description 


Facility 510: Command Control Transmitter Site -3 (CCT-3) 

Facility 510, constructed in 1968, houses CCT-3. This is a one-story structure 
constructed with fiberglass panels and aluminum skin over a steel frame and a poured 
concrete foundation. A flat-roof covers the 2,539 square-foot building. One single and two 
sets of double steel personnel doors provide access into the building. The interior of 
Facility 510 is divided into three main areas: an office area, a break room, and an operations 
area. In all other respects, except for location and disposition of equipment, this site is 
identical to CCT-1. 

The command destruct radar is located on top of a open, steel-frame tower adjacent 
to Facility 510. The radar is protected from the environment inside a geodesic dome 


constructed of fabric over steel framing. 


Facility 511: Generator Facility 
Facility 511 is a generator building for CCT-1. Constructed of galvanized steel, the 
building has sheet metal sides and a standing seam roof. This small, 281 square-foot 


structure was built in 1968. 


Facility 512: Communications Facility 

This 480 square-foot structure was built in 1968 to house the 1369th Photo Squadron 
Photo Tracking mounts. Without such a shelter these high value mounts would have been 
exposed to severe damage by the weather and the elements. The structure has a metal-clad 
seamed exterior with a rolled seam metal roof, 12 foot x 14 foot rolling overhead doors, and 


a flush metal personnel door. 


Facility 513: Uninterrupted Power Source (UPS) Facility 
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This UPS facility provides a guaranteed source of power to CCT-1 in the event of a 
commercial power loss. Built in 1969, the 828 square-foot structure was constructed with a 
ribbed sheet metal exterior over a steel frame and concrete foundation. Two ventilators are 
located on the sheet metal gable roof. Antennas positioned on the roof are covered by a 


protective geodesic dome. 


Facility 705: Trailer 
Facility 705, a trailer, houses an old skyscreen TV system and was previously used to 
receive video data from launches. This system has been replaced by equipment located in 


Facility 500. 
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Figure 31: CCT-3 Location Map, South VAFB 
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Figure 32: CCT-3 Floor Plan, Facility 510 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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6.6.3.2 Significance 
Although the CCT-3 facility supported exceptionally important Cold War programs, 


this support is considered to be of a secondary or complementary nature. The CCT-3 facility 
functioned primarily as a range safety system and not as a data acquisition system. 


Therefore, the CCT-3 facility is not eligible for the NRHP. 
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6.6.4 Photographs 
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6.7 Weather Systems 
6.7.1 Base Weather Station 
6.7.1.1 Architectural Description 


Facility 21149: Communications Building 

Constructed in 1963, the Communications Building contains 28 square feet. The 
small rectangular panelized building has a concrete slab foundation and shed roof. A 
single metal personnel door allows access into the building. The building serves as a 


relay point for Base communications. 


Facility 21150: Base Weather Station 

Facility 21150 is Ше Vandenberg Base Weather Station (BWS) is the central 
processing facility for weather data acquisitions at VAFB. The BWS is continuously 
manned to collect and monitor all meteorological conditions and events which may 
endanger or adversely impact operations. The BWS is also linked to Building 7000 to 
allow all range-related activities to be monitored from one location. 

This concrete, flat-roofed structure was originally built in 1959 and encompasses 
15,179 square feet. The irregularly shaped facility is constructed with a concrete slab 
foundation, concrete walls and a flat roof. The building contains several metal double- 


doors and metal-frame, twelve-light windows with the center lights being operational. 


Facility 21151: Radar Building 

The Radar Building, constructed in 1959, contains 255 square feet. The 
rectangular concrete panelized building contains a concrete slab foundation and flat roof. 
A single panel metal personnel door accesses the interior. The building served as an 


auto-switching center. 


Facility 21153: FPS-77 Radar (originally) 
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Facility 21153, constructed in 1968, originally contained a FPS-77 radar system. 
The building was constructed in 1968. Today, the small one-story concrete building is 
empty. Construction materials consist of a concrete slab foundation, corrugated metal gable 


roof, and single metal personnel door. 


6.7.1.1.1 WINDS Towers? 
The key components of the Weather Information Network Display System (WINDS) 


are the 29 remote tower sites. These towers are located near several fuel storage, tracking, 
and launch facilities to enable monitoring of operational constraints and safety hazard 
criteria for the sites. Information provided by these towers is transmitted to Facility 21150, 
the Base Weather Station (BWS), where meteorological data for the entire range is processed 
each minute. These steel towers are of fitted pipe construction and are bolted to a concrete 


slab foundation. The towers are secured by guy wires leading to ground connections. 


6.7.2 Doppler Acoustic Sounding System (DASS) 


6.7.2.1 Architectural Description 
The Doppler Acoustic Sounding System (DASS) is a wind profile measuring device 


that monitors wind movement from ground level up to an altitude of 500 meters. The DASS 
are octagonal, funnel-shaped radars mounted on concrete slab foundations. The DASS 
system is comprised of three transceiving antennas and their supporting electronics. One 
antenna is located near the Upper Air Weather Station (Facility 900), a second is located 
near SLC-6, and the third is located northwest of the main cantonment area. The DASS 
enables continuous measurements of the averages and standard deviations of wind direction 
and speed for a total of ten altitude intervals positioned between 50 and 500 meters above the 
ground. DASS data is transmitted and displayed to the Base Weather Station (BWS) 
(Facility 21150). The DASS system also provides the missile flight control officer with 
valuable data to assist in determining the possible overpressure effects of exploding test 


vehicles. 


ЗЗА complete listing WINDS towers can be found in the Landbased Instrumentation Handbook. 
346] andbased Instrumentation Handbook, 9-19. 
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A second DASS system is the Echosonde. “The Echosonde measures both 
atmospheric temperature structure and boundary layer wind profiles remotely. It is capable 
of measuring qualitative temperature structure and quantitative structure parameters and 


vector wind components from 10-1000 meters." ^" 


6.7.3 Advanced Lightning Direction Finder 3 (ALDF-3) 


6.7.3.1 Architectural Description 
VAFB's lightning detection and protection system, the Advanced Lightning 


Detection Finder (ALDF), automatically detects approximately ninety percent of all cloud- 
to-ground lightning occurring within 100 miles of each ALDF sites. Data such as angle, 
signal strength, flash duration, and number of return strikes, is transmitted from the four 
ALDF sites, located at Point Sal, Santa Ynez Peak, the Santa Maria Airport, and Facility 444 
(South VAFB Boat House), to the Advanced Position Analyzer located in Facility 21150. 
The Advanced Position Analyzer uses this information to pinpoint the exact location of the 


lightning strikes. 


id. 
MSTbid,, 9-35. 
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Figure 33: VAFB WINDS Sites 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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6.7.4 Upper Air Weather Station 


6.7.4.1 Architectural Description 


Facility 900: Weather Station 
Facility 900 is located east of the AN/TPQ-18 site. A similar facility, Facility 1764, 


is located on North Base. Both facilities transmit upper atmosphere data to the Base 
Weather Station. This data is gathered by the Meteorological Sounding System (MSS); 
(See MSS description below). Balloon-tracking MSS radars are located at Facilities 900 and 
1764. 

Facility 900, constructed in 1958, encompasses 2,179 square feet. The irregularly 
shaped building is one-story in height with a centrally located highbay. The building, 
constructed of both concrete and corrugated metal siding, is constructed with a concrete slab 
foundation and flat roof. Several metal personnel doors allow access into the interior of the 
building. The central highbay contains two full-height, full-width metal overhead doors, one 
located on each end. Metal multi-light windows are located in the office areas of the 
building. A caged steel ladder accesses the roof of the high bay from the east side. 

The MSS radar is located approximately 200 feet northeast of Facility 900. 


6.7.5 Meteorological Sounding System (MSS) 
The Meteorological Sounding System (MSS) tracks two types of expendable 


balloons and transponders: the rawinsonde and the windsonde. Data received by the MSS is 
transmitted to the Base Weather Station where it is processed and distributed widely, 
including to the National Weather Service. The MSS gathers range, azimuth and elevation 
data from the windsonde transponder while the rawinsonde transponders measure both 
temperature and humidity. The MSS tracks the expendable rawinsonde instruments which 
are carried aloft to altitudes of 110,000, or approximately 20 miles, by untethered, helium- 
filled, flexible balloons. The balloons continually expand to maintain a rise rate of 1,000 feet 
per minute. The sensors are tethered to the balloon by a cord that is approximately 70 to 100 
feet in length. The size of the balloons varies depending on the altitude requirements of the 


desired measurements. The average rate of release is two balloons per day, one from each 
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facility. When a launch is pending the rate of release is increased to between six and ten per 
day. The rawinsonde balloons are released daily from Facility 900 and Facility 1764. 

One MSS antenna is located near the TPQ-18 site (Facility 907) while the other 
antenna is located northwest of the main cantonment area. ^? The antenna assembly is 
protected from the environment by a radome. The radome equipment includes the Tracking 


Pedestal Assembly, the Antenna and RF Feed Assembly, and the Remote Control Unit. 


34 Tbid., 9-31. 


318 


Western Range Support Systems 
Vandenberg Air Force Base, CA 
Cold War Properties Evaluation 
Phase I 


1 


RAWINSCNDI 


А 


KEX 


if 


x 
нын с =й 


A N 

XIX 
Че 
П 


“ЖОР 
XIX 
eo 


y A 
"Xi | 
LÁ SM Н 
> - 7! 

| 


а 





Figure 34: Range of Atmospheric Sensing Systems At VAFB 
Source: Landbased Instrumentation Handbook (Vandenberg Air Force Base, California: 30th Range 
Squadron, 1994) 
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6.7.6 Significance of Western Range Weather Instrumentation Sites at VAFB 
In gathering, processing and distributing meteorological data, the various weather 


systems at VAFB provided timely and accurate weather condition data to range users for 
evaluation, range control, and mission safety determinations. Although this support was 
certainly important, the contribution of the weather facilities and systems to the various 
ballistic missile and space programs originating at VAFB is considered to be of a secondary 
or complementary nature and not one that directly supported the United States ballistic 
missile and space programs. Therefore, Western Range weather instrumentation sites are not 


eligible for the NRHP. 
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6.7.7 Photographs 
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EXECUTIVE SUMMARY 


This report addresses the development of Military Family Housing at Vandenberg Air Force Base 
(VAFB), California and its potential eligibility for listing on the National Register of Historic Places 
(NRHP). The housing under review is the Capehart Housing in the East and West housing areas. 
Most of this housing was developed under a special program created by Title VIII of the National 
Housing Act, Capehart Housing in response to the rapid growth of the Base and the shortage of 
housing in the private sector of the remote area. Plans and descriptions of each type of Capehart 


Housing are included in the report. The period of construction was from 1958 to the mid-1960's. 


Special criteria must be met when considering properties less than fifty years old for inclusion in the 


. NRHP and those criteria were applied to all the housing units considered in the studv. In the author's 


judgement, the housing units included in this report do not meet any of the four primary criteria for 


-early listing on the NRHP, /.е., they a) are not directly associated with the events of the Cold War, 


but are incidental to it; b) are not associated directly or importantly In the lives of persons nationally 


significant in the Cold War; c) do not represent a great idea or ideal of the American people; and 


d) do not embody any architectural, engineering, scientific or technological significance. The housing 


does reflect an intact housing community at VAFB, which dates from its rapid growth during the 


Cold War and should it survive to meet the fifty year requirement, it might be reconsidered as a local 


historic district. 


rien. DU ERES 





HISTORICAL OVERVIEW AND DETERMINATION OF ELIGIBILITY 
OF THE MILITARY FAMILY HOUSING AT 
VANDENBERG AIR FORCE BASE 

CALIFORNIA + 


1. INTRODUCTION 


The purpose of this report is to document the history and significance ofthe housing and related 
facilities at Vandenberg Air Force Base (VAFB), California, which developed as a result of the Cold 
War. This will be done in three parts: 


A) - a historical overview of the construction of housing facilities at VAFB with particular attention 
to the Capehart Housing in the East and West Housing areas near the main gate. 


B) - identification and documentation of the architecture of the housing, by type, and determination 
of the Cold War influences, if any, on that housing. 


C) - determination of the eligibility of the housing, by type, at VAFB for listing on the National 
Register of Historic Place. The report will be supplemented by architectural plans and photographs 
as required to support a complete overview of the family housing development at VAFB. 


Brief Description of Vandenberg AFB 


Vandenberg Air Force Base (VAFB) is located on the west coast of Southern California, 
approximately five miles west of Lompoc, California, and approximately twenty-four miles 
south/southwest of Santa Maria, California. Vandenberg AFB evolved on the site of U.S. Army Camp 
Cooke, on land purchased in June, 1941. Initial construction of Camp Cooke began in September, 
1941, but with the attack on Pearl Harbor in December of 1941, intensive troop training proceeded 
in parallel with the construction. 


Camp Cooke was selected in 1956, after consideration of over 200 potential sites, to become an Air 
Force site for missile and aerospace development. In June of 1957, North Camp Cooke was renamed 
Cooke AFB. In October, 1958, Cooke AFB was renamed Vandenberg AFB, and the first missile was 
launched two months later, in December 1958. The base is named for General Hoyt S. Vandenberg, 
the second Air Force Chief of Staff. = 


Vandenberg AFB is the third largest AFB in the continental U.S., encompassing over 98,000 acres 
and is strategically located to allow the launching of missiles across the Pacific, and into polar orbits 
without crossing over any land mass. In addition it was located near the concentration of aerospace 
companies located in Southern California. Vandenberg emerged as a strategic center of missile and 
aerospace development and testing. Among the more significant events in Cold War history which 
occurred at Vandenberg were the first mating of a nuclear warhead with an intercontinental ballistic 


missile (ICBM) in October of 1959, and the successfu: testing of the airborne launch of а land-based 
Minuteman missile in April of 1967. 


IL FAMILY HOUSING OVERVIEW 


A primary factor in the selection of the site for Camp Cooke Army Base in 1941, and again in the 
selection of Camp Cooke as the location of Cooke AFB was remoteness. This characteristic which 
made the location desirable for mission-related reasons, created other problems such as the lack of 
adequate supplies of local housing. The "Study of Family Housing" for Cooke AFB in June 1958, 
stated: К. 
"Cooke AFB is located on the south central coast of Califomia in a sparsely populated, 
primarily agricultural area. The towns in the vicinity of the base are small, and industry is 
minor. The shortage of family housing in this area is the most serious problem of Cooke 


This housing shortage was later exacerbated by two other factors. The first was the rapidly expanding 
nature of Vandenberg AFB in the Cold War era. This included growing numbers of both military 
personnel and civilian employees or contractors, (sometimes competing against each other for 
housing). The second factor was the change in the nature of the military after World War II with an 
increasing number of married personnel in the lower ranks and the role of family housing in promoting 
retention and improving morale. 


There were significant changes in both the percentage of married military personnel and the age at 
which they were getting married. In the mid-1950's Navy Secretary Pratt noted that since the late 
1920's the percentage of married career petty officers had increased from 25% to 75%, and the age 
at which the officers were getting married had dropped from 26 to 22. At the same time it was widely 
acknowledged that the sacrifices of being separated from families during war were not acceptable 
during peacetime. Other factors also contributed to the problem. The uncertainties of post- World War 
II deployments; a larger than expected military size; the increasing complexity of weapons systems; 
the reduced response times of the nuclear age, and the recognition that each soldier represented an 
investment in training which is lost if they do not re-enlist, all combined to create a crisis in housing 
for the military. i 


= 
The crisis in military housing was felt throughout the military. At the same time that the military was 
recognizing that its training of enlisted personnel and officers represented an investment, and that the 
expertise of these trained personnel was increasingly important to maintaining and operating complex 
weapons systems, many personnel were not re-enlisting when their tours expired. In the Air Force 
it was estimated that 111,848 airmen were lost through failure to re-enlist between 1952 and 1956. 
The cost to train these personnel ranged from $14,000 each for enlisted personnel to $41,000 each 
for officers. Of all the reasons cited for not re-enlisting in the military, inadequate housing was 





number one. 


The 1958 family housing study documented the shortage of housing at Vandenberg, (then Cooke 
AFB). It also documented the shortage and inadequacy of housing in the local community and cited 
three factors contributing to the inadequate family housing. These were: 


a) 


b) 


c) 


the total number of quarters under construction was less than the number of personnel 
who would be assigned; 


lack of housing for personnel in the lower grades was affecting morale and retention; 
and 


available housing outside Vandenberg is being leased by civilian contractor personnel, 
preventing its availability for military personnel, and driving up the costs. 


The report further documented that over 100 families were suffering hardships due to the lack of 
family housing. These families: 


a) 
b) 


с) 


d) 


could not secure housing in the VAFB area. 
lived in trailers in largely sub-standard parks. 


lived beyond the acceptable commuting range for the base (causing a readiness 
problem). 


had sub-standard houses or were paying excessive rent, leaving inadequate funds for 
living expenses. 


The problems were projected to continue and worsen. Of 1164 military personnel at VAFB in May 
of 1958, all but 33 desired to move their families from the area. The Federal Housing Administration 
announcement that it would approve mortgage insurance for 100 units a year in the Lompoc area was 
not considered to be helpful in solving Vandenberg's housing problems, as most of the units would 
not come on the market as rental property. 


The solution to the housing problems was determined to be the construction of more on-base 
housing. The presence of adequate housing on base was seen to have several benefits, including 


achieving a satisfactory standard of living 

retention of more lower grade airmen 

reduction of traffic accidents caused by excessive commuting 
reduction in severe hardship cases. 

higher morale 


IL CAPEHART HOUSING 


The program which eventually brought relief to the military family housing problem at Vandenberg 
Air Force Base was the "Capehart" housing program. As the strategic importance of Vandenberg 
increased, and the number of programs and activities grew, increasing numbers of personnel were 
assigned to the base. This included both military and civilian personnel, and the population growth 
rapidly outpaced the available housing supply. The record demonstrates that the need for adequate 
housing was recognized by the Air Force and reflected in letters, articles, memoranda and other 
official documents. 


Chief among the problems in providing adequate housing were the remoteness of the site; lack of 
available rental housing in the nearest communities of Lompoc and Santa Maria; sub-standard 
housing, and rental costs which were unaffordable by military personnel. Even though there was a 
construction boom in the local communities in the late 1950's, only three percent of the homes were 
built for rental purposes. Those which were available were too expensive for military personnel and 
were quickly taken by contractor personnel. The result of this was to force military personnel to go 
farther away from the base to obtain housing, and to take sub-standard housing. Both of these results 
had a negative impact on morale and operational capability. The housing shortages were exacerbated 
by the explosive growth in the small towns near the base. Lompoc, for example, had a population of 
6,665 in 1957. That swelled to 11,000 in 1958, and civic officials were predicting 23,000 by 1959. 
In this environment, house prices doubled and rental rates tripled. 


During this period of the late 1950's, it became a high priority of the Base Commander, Col. Charles 
B. Alan, to provide adequate on-base housing for military personnel. The Commander recognized 
that the performance of his personnel was affected by morale. Morale was affected, in turn, by food, 
housing, pay and recreation. Commander Alan cited the following specific reasons for resolving the 
on-base housing problem in the interests of the welfare of the airmen and their dependents: 


- living within 30 miles of VAFB cost most airmen more than their quarters allowance; 


- commuting costs placed additional financial burdens on personnel, who were driving 
more and using their personal vehicles; 


- personnel were subjected to increased risk of harm due to long commutes in heavy 
traffic on narrow, winding highways to the base; 


- personnel could not respond in the required time due to the commuting distance and 
difficulties; 


- airmen and their dependents living off base were deprived of recreational and other 
opportunities which were available on base; 


- a financial hardship was created for many because the costs associated with the 








remote housing left them little, if any, financial resources for living expenses. 


As the growth continued, trailers were often utilized until permanent on-base housing could be 
constructed. The program which ultimately brought on substantial on-base housing was the Capehart 
Housing program, described below. Vandenberg AFB utilized the Title VII Capehart Housing 
program to create 2005 new military family housing units. The houses were of 13 different plan types 
and sizes, as described below. Vandenberg was not, however, the first site of Capehart Housing for 
the military, nor was it included in the first year's program of Capehart Housing. The first installation 
of Capehart Housing was Abilene AFB, Kansas. 


Military Housing Program Legislation 


The Title VIII Capehart Housing program was one of several public laws addressing the housing 
needs of the military in the early period of the Cold War. It is useful to understand the major 
legislative initiatives and how they relate to one another. 


The primary means of financing permanent military housing prior to 1949 was direct appropriation 
of funds by Congress. In the post- World War II environment, the housing needs expanded and the 
direct appropriations were inadequate to meet those needs. Three major new programs were enacted 
into public law to expand the way in which military housing could be acquired. All three laws 
modified the National Housing Act to allow housing to be constructed using private capital, secured 
by FHA mortgages. 


Wherry Housing: Title VIII 


The first significant initiative was Public Law 211, 81st Congress which, in 1949, added Title VIII 
to the National Housing Act. This Title VIII program was known as Wherry Housing. There were 
approximately 85,705 units of housing built under Title VIII (Wherry Housing) between 1949 and 
1957. There were some problems with the provision of Title УШ which would later be corrected. 
These problems included: 


a) There was no provision to control excessive profits of private sector suppliers. 


b) Profits were concentrated on the front end of the process and sponsor interest 
often waned later on in the projects, and 


= 


с) the military did not fully control the completed housing. 
Title IX 
The 82nd Congress enacted Public Law 139 in 1951. Title III of this law added Title IX to the 


National Housing Act. It's purpose was to stimulate the construction of housing in private 
communities impacted by Defense-related programs. The housing under Title IX was intended largely 


to support civilian employees of the military and defense contractors. It originated during the Korean 
War. In part it addressed housing needs at many installations which were temporary. These temporary 
installations were not eligible for Wherry Housing. Approximately 63,000 units were constructed in 
areas of military activities and an expanding military presence. Title III of Public Law 139 also 
included provisions for trailers and temporary housing. 


Title VIII - Capehart Housing 


The 84th Congress passed Public Law 345, in 1955, to create a new Title VIII in the National 
Housing Act. Replacing the old Title VIII, Wherry Housing, this Title VIII was called Capehart 
Housing, for its sponsor, Senator Homer E. Capehart. Senator Capehart (1897-1979) was a 
conservative three- term Republican Senator from Indiana who served in the U.S. Congress from 
1944 to 1962. During his tenure, he was instrumental in the rise to power of Senator Joseph 
McCarthy. As a Senator, Capehart led an intensive investigation of corruption in the FHA, an 
investigation which resulted in 200 indictments the year before he sponsored the Title VIII 
Amendments. Senator Capehart helped establish the Small Business Administration; promoted 
support for Latin American development; foresaw the Cuban problem when Fidel Castro took power; 
and sponsored legislation creating the Air Force Academy. The Capehart Housing program was 
intended to correct many of the problems of the Wherry Housing, which were noted above. The Title 
VIII Capehart program included the following provisions: 


a) All construction projects were required to be competitively bid. 

b) Capital could be secured by FHA mortgages. 

с) The military owned and controlled the housing. 

d) Wherry Housing was to be acquired by the Department of Defense. 


e) It was required that housing plans be modular to accommodate efficient 
construction and fabrication methods. 


Items "d" and "e" above were enacted in Public Law 1020 in 1956 as amendments to Title VIII of 
the National Housing Act. 
An estimated 79,131 units of Capehart Housing were approved by the end of 1956 and construction 
was just getting underway. The first Capehart Housing project took place at Abilene AFB, Kansas, 
and problems existed with the bids which were opened on January 26, 1956. The lowest bid was 
higher than the FHA estimate of replacement costs, in part because the project was based on a 
Wherry Housing Project which was already designed. The FHA later re-considered its estimate and 
raised it to allow the project to go forward. The second Capehart Housing project at Ft. Carson, 
Colorado was also based on an existing Wherry Housing design. It also came in over the estimated 
costs, but this time all bids were rejected. 








By the end of 1956, as procedures were standardized and officials became more familiar with its 
requirements, contracts had been awarded for 4,999 family housing units. Successful bids had been 
obtained for an additional 10,917 units. Vandenberg AFB, then named Cooke AFB, was not in the 
initial year's Capehart program. In fact, 199 Capehart Housing Projects were approved by FHA and 
the Department of Defense by October of 1956. 73 ofthese were Air Force projects and Cooke AFB 
was not included. 


As the housing crisis at Cooke Air Force Base grew, it was natural that the Base Commander would 
utilize the Title VIII Capehart Housing process to address the shortage of on-base housing. As this 
strategy emerged, there were three increments of Capehart Housing constructed at Vandenberg AFB 
for a total of 2005 housing units. The increments were: 


x 


- Increment 1 - May, 1958 880 units 
- Increment 2 - November, 1959 525 units 
- Increment 3 - March, 1961 600 units. 


This housing was constructed in two large sub-divisions near the Main Gate of Vandenberg. Two 
additional increments (4 and 5) of multi-unit housing were added later in the East Housing area. The 
plans were standardized and modular, consisting of the thirteen basic plan types described in the next 
section. Generally this housing followed the design of private residential housing popularized after 
World War II and was stimulated by such programs as those in the National Housing Act, as 
amended. Comments in the literature refer to the similarities between the Capehart Housing units at . 
Vandenberg AFB and civilian housing sub-divisions. As such, there are no technical or stylistic 
advances represented by the Capehart Housing. 


IV. SUMMARY OF CAPEHART HOUSING TYPES 


The previous section described the legislative basis of the Title VIII Capehart Housing program. This 
section outlines the 13 base types of Capehart plans at Vandenberg. The scope of this study is limited 
to the thirteen types of Capehart housing units constructed from 1958 through 1961, totaling 
approximately 2005 units. 


Capehart Housing Unit Type 1 - Detached, one-story, single family dwelling with three bedrooms, 
1040SF. Total number of these units is 278. 


= 


Capehart Housing Unit Type 2 - Detached, one-story, single family dwelling with three bedrooms, 
1040SF. Total number of these units is 279. 


Capehart Housing Unit Type 3 - detached, one-story, single family dwelling with three bedrooms, 
1027SF. Total number of these units is 143. 


Capehart Housing Unit Type 4 - Detached, one-story, single family dwelling with three bedrooms, 


1066SF. Total number of these units is 274. This unit includes a garage. 


Capehart Housing Unit Type 5 - Detached, one-story, nuc family dwelling with two bedrooms, 
936SF. Total number of units is 85. Е 


Capehart Housing Опи Туре 6 - Detached, one-story single family dwelling with three bedrooms, 
1186SF. There are 142 of these units. 


Capehart Housing Unit Type 7 - Detached, one-story single family dwellings with three bedrooms, 
1211SF. There are ma of these units. 


Capehart Housing Unit Type 8 - Detached one- story, single family dwelling with four bedrooms, 
1145SF. There are 219 of these units. 


Capehart Housing Unit Type 9 - Detached, one-story, single family dwelling with three bedrooms, 
1329SF. There are 72 of these units. 


Capehart Housing Unit Type 10 - Detached, one-story, single family dwelling with three bedrooms, 
1289SF. There are 69 of these units. 


Capehart Housing Unit Type 11 - Detached, one-story, single family dwelling with four bedrooms, 
1316SF. There are 75 of these units. 


Capehart Housing Unit Type 12 - Detached, one-story, single family dwelling with four bedrooms, 
1619SF. There are 21 of these units. 


Capehart Housing Unit Type 13 - Detached, one-story, single family dwelling with four bedrooms, 
2107SF. There are three of these units. А 


Military Family Housing Site Planning 


The Military Family Housing (MFH) at Vandenberg AFB consists of over 2000 units, developed in 
two main clusters, separated by Highway 1 (the Lompoc-Casmalia Highway). The two areas are 
located near the Main Gate, in the northern section ofthe Base Support Area. The communities are 
medium density development with primarily single family detached housing, sited along curvilinear 
streets, accessed by a boulevard. The two areas are referred to as "Capehart" and "East" Housing, 
and they bear strong resemblance to that of contemporary civilian sub-divisions of the 1950's. 


The housing units are primarily of the types listed above under Capehart Housing Unit descriptions. 


The MFH at Vandenberg AFB is sub-divided in two ways, first by the "Increments" (5) of 
construction, the second is by "Neighborhood". The Capehart Housing was constructed as Increments 








1, 2, and 3, comprising neighborhoods 1A, 1B, 2A, 2B and 3. Some of Increment 3 was built across 
Highway | in the East Housing, and is designated as Neighborhood 4. Increments 4 and 5 were 
constructed in East Housing and are designated as Neighborhoods 5 and 6 respectively. A discussion 
of the personnel and/or ranks housed in the MFH will accompany each building type profile in Section 
VI 


There is a slightly different character to each of the neighborhoods. Each is described briefly below: 


Neighborhood 1: This neighborhood consists of one-story single family Capehart Houses with 
garages. It is characterized by large mature trees; wooded areas, privacy fencing along rear 
yards, and a large recreational area. This neighborhood houses Generals, Senior Field, and 
Company Grade officers. 


Neighborhoods 2 and 3: These neighborhoods consist of one-story, single-family Capehart 
Houses, with garages. The area is bordered by a boulevard and contains open areas with 
potential for recreational use. Landscaping includes screening of areas by eucalyptus trees and 
some privacy screening (Neighborhood 3). These neighborhoods house Junior and Senior 
Non-Commissioned officers. 


Neighborhood 4: This neighborhood consists of one-story, single-family Capehart Houses, 
constructed as a part of Increment 3. It is located in the East Housing and contains Junior and 
Senior NCO's plus Company, Field and Senior Grade Officers. The neighborhood contains 
privacy screening from all units, and perimeter fencing to buffer Highway 1. 


Neighborhood 5: This neighborhood consists of one-story duplexes with garages. The 
landscaping includes privacy screening, sidewalks, a playground, lawn trees, and perimeter 
fencing. The area houses Junior NCO's. The duplex housing, constructed in 1965, is beyond 
the scope of the Determination of Eligibility. 


Neighborhood 6: This neighborhood consists of two, four and six-plex townhouses of one 
and two story design. While there are no garages, there are patios and six-foot high privacy 
screening. The area landscaping is generally sparse, but there is ample space for landscape 
development. These multi-plex units were constructed in 1969 and are beyond the scope of 
this study. 


Support Facilities: There are related community facilities provided to support the commercial 
and services needs of the community. These facilities include schools, chapel, commissary and 
day-care facilities, but all are located southwest of the Capehart section, (Increments 1-3). 
These are less convenient for East Housing residents to access, due to Highway 1, which 
divides the two housing clusters. 


У. DETERMINATION ОЕ ELIGIBILITY 


The primary objective of this study is to determine the eligibility of Capehart MFH constructed 
between 1958 and 1961. The oldest increment of this housing is 37 years old. Because these buildings 
are not yet fifty years old, the determination of eligibility should be developed in the context of 
"National Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have 
Achieved Significance Within the Last Fifty Years." This bulletin sets forth that districts, sites, 
buildings or objects which have achieved significance in the last 50 years will only be considered for 
listing if they are of "exceptional importance." The finding of exceptional importance should be made 
within the historical context associated with the property. In the case of Vandenberg AFB, that 
historical context should include the Cold War Period, from 1946 through 1989. For the Capehart 
Housing, the consideration may be either as individual buildings or as a district. 


National Register Criteria 


Having reviewed the development of military family housing at Vandenberg AFB and the types of 
housing constructed there between 1958 and 1961, the focus of this report is on the potential 
eligibility of the housing for listing on the National Register of Historic Places. Criteria developed by 
the National Register of Historic Places (NRHP) is used to determine whether or not selected 
properties are, in fact, eligible to be listed on the NRHP. For properties 50 years old or older, the 
general quality of significance is qualified by four specific criteria to be applied. The NRHP defines 
significance in terms of "the quality of significance in American history, architecture, archaeology and 
Culture is present in districts, sites, buildings, structures, and objects that possess integrity of location, 
design, setting, materials, workmanship, feeling and associations, and: 


A) That are associated with events that have made a significant contribution to the broad 
patterns of our history; or 


B) That are associated with the lives or persons significant in our past; or 


C) That embody the distinctive characteristics of a type, period or method of 
construction or that represent the work of a master or that possess high artistic 
values, or that represent a significant and distinguishable entity whose components 
lack individual distinction; or 


D) That have yielded, or may be likely to yield, information important in pre-history or 
history. 


For properties which are less than 50 years old, i.e., which may have achieved significance in the last 
50 years, only those properties which have achieved "exceptional importance" are listed on the 
NRHP. This issue is addressed fully in "National Register Bulletin #22: Guidelines for Evaluating and 
Nominating Properties that have Achieved Significance in the Last Fifty Years." The principle of 
"exceptional importance" protects against the listing of properties of "contemporary or faddish" value. 
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Properties to be considered must clearly demonstrate an unusual contribution to the development of 
American history, archaeology, architecture, engineering or culture. In addition, all properties should 
be considered in their own historic "context." For the military family housing at Vandenberg AFB, 
this context would bethe Cold War period dating from 1946 to 1989. To assist with determinations 
of what constitutes what properties would be "exceptionally important” on an Air Force Base, the 
Air Force has developed criteria based on the NR criteria above. These Air Force specific criteria are 
for buildings, structures, objects, sites or districts that possess exceptional value or quality in 
illustrating the Cold War heritage of the U.S., and that possess a high degree of integrity of location, 
design, setting, materials, workmanship, feeling and association, and: 


a. That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and fróm which an understanding and appreciation 
of those patterns may be gained, or 


b. That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; or 


с. That present some great idea or ideal of the American people (e.g., "Peace through 
Strength"); or 


d. That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1995). 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. With this 
approach in mind, the Capehart Housing plan types at Vandenberg AFB can be evaluated for 
evidence of "exceptional importance" in the context of the Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
of those patterns may be gained; = 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide military housing during the late 1950's and early 
1960's. However, it is the program and the legislation which is significant, and the program should 
be fully documented and reported so that we can fully understand its scope and implications. Even 
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if one took a position that it has associative value, it is not "exceptionally important" to the Cold War, 
to the degree that it merits early listing. It is noted earlier in Section III that Capehart Housing was 


built across the U.S. on military installations and that housing at VAFB was not the only 
manifestation of the program. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 


in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. : 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the housing design or siting represent 


any new concepts or philosophies for housing. It does not appear that the housing would be eligible 
for the NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 


distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 


well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP, most certainly as it relates to early listing before they are 50 years old. Even 
then, if the integrity of location, feeling, setting and association remain; the areas could be evaluated 


to determine if they qualify as a district for their association with the development of Vandenberg 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities, as a group or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is no evidence to 
indicate "exceptional importance" from an architectural perspective. There is no substantive scholarly 
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research addressing the architectural style, construction and development, from which to draw upon 
for a conclusion of either general significance or "exceptional importance." 


This section has contained a generalized discussion of the. criteria for listing on the NRHP, in the 
context of the Cold War, and an application of those criteria to the military family housing at 
Vandenberg AFB, California. Each building type will be documented in the following section and the 
criteria applied selectively to each type. The trailer parks of Vandenberg AFB are not included in the 


scope of this study, however, the general conclusions reached above would apply even more strongly 
to the trailer parks. 


VL INDIVIDUAL HOUSING REPORTS (BY TYPE) 


A total of approximately 2005 units of Capehart Housing were constructed at VAFB in three 
increments, from 1958 to 1961. The background ofthe housing development at VAFB was discussed 
in Section III and a general discussion and application of NRHP criteria was presented in Section V 
above. The following reports are individual reports in each housing type. There were thirteen types 
of Capehart housing units constructed at VAFB, plus four types of Increment 4 built in 1965. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 17442 Capehart Housing - Type 1 
Other Buildings: There are a total of 278 units of Capehart Type 1. 


Location: Capehart Type | units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to Junior 
Non-Commissioned Officers (NCO's) and Senior NCO's. 


Description: Capehart Type 1 housing is a one-story, 1,041 SF, single family, detached, structure 
with three bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of painted stucco and vertical board and 
batten siding, with an asphalt shingle roof of very shallow pitch. A single car garage is attached. 
Windows are single glazed, aluminum frame. 


The interior consists of a living room, dining room, three bedrooms and two bathrooms. Plumbing 
fixtures appear to be original, with upgraded casework. Floors are a combination of parquet and 
vinyl. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 


at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding ana . ^reciation 
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of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 

in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 

criteria. 

Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. : 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible. stewardship in the protection and maintenance of the these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1995. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of ihe 
Depariment of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. | 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried Bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventorv Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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17442 3:5 Juniper Street 





INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 17447 Capehart Housing - Type 2 
Other Buildings: There are a total of 279 units of Capehart Type 2. 


Location: Capehart Type 2 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to Junior 
Non-Commissioned Officers (NCO's) and Senior NCO's. 


Description: Capehart Type 2 housing is a one-story, 1,040 SF, single family, detached, structure 
with three bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of painted stucco and wood shake siding, with 
an asphalt shingle roof of very shallow pitch. A single car garage is attached. Windows are single 
glazed, aluminum frame. A wood louvered screen shields bathroom windows. 


The interior consists of a living room, dining room, three bedrooms and two bathrooms. Plumbing 
fixtures appear to be original, as does much of the casework/cabinetry. Floors are a combination of 
parquet and vinyl. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 


and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
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of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section Ш, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States, 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criterion. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "4": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. - 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 

National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


. Inventoried by: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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17447 402 Juniper Street 


INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 17437 Capehart Housing - Type 3 
Other Buildings: There are a total of 143 units of Capehart Type 3. 


Location: Capehart Type 3 units at VAFB are located in the main cantonment area on the west side 


of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
_ andis located in the West and East housing areas as noted above. These houses are assigned to Junior 
Non-Commissioned Officers (NCO's). 


Description: Capehart Type 3 housing is a one-story, 1,027 SF, single family, detached, structure 
with three bedrooms, two bathrooms and an attached garage. The style is modern California Ranch, 
constructed of wood frame on a concrete slab. The exterior is painted stucco with an asphalt shingle 
roof of very shallow pitch. A single car garage is attached. Windows are single glazed, aluminum 
frame. A wood louvered screen shields bathroom windows. 


The interior consists of a living room, an under-sized dining room, three bedrooms and two 
bathrooms. Plumbing fixtures appear to be original, as does much of the casework/cabinetry. Floors 
are parquet and in good condition. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 


at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
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of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feelirig and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 


they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance". It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 


feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 


Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. | 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGBILITY 


Building Number: 18358 Capehart Housing - Type 4 
Other Buildings: There are a total of 294 units of Capehart Type 4. 


Location: Capehart Type 4 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to Junior 
Non-Commissioned Officers (NCO's). 


Description: Capehart Type 4 housing is a one-story, 1,066 SF, single family, detached, structure 
with three bedrooms, two bathrooms and an attached garage. The style is modern California Ranch, 
constructed of wood frame on a concrete slab. The exterior is a combination of painted stucco and 
wood horizontal lap siding, with an asphalt shingle roof of very shallow pitch. A single car garage is 
attached. Windows are single glazed, aluminum frame. A wood louvered screen shields bathroom 
windows. 


The interior consists of a living room, an under-sized dining room, three bedrooms and two 
bathrooms. Plumbing fixtures appear to be original, as does much of the casework/cabinetry. Floors 
are parquet and in good condition. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
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pattern of U.S. Cold War history and from which an understanding and appreciation 
of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 

Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 


in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 


concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 


distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 














housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. a 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventorv Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 17302 Capehart Housing - Type 5 
Other Buildings: There are a total of 85 units of Capehart Type S. 


Location: Capehart Type 5 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to Junior 
Non-Commissioned Officers (NCO's). 


Description: Capehart Type 5 housing is a one-story, 936 SF, single family, detached, structure with 
two bedrooms, one bathroom. Type 5 is the only two bedroom plan in the inventory. The style is 
modern California Ranch, constructed of wood frame on a concrete slab. The exterior is a 
combination of painted stucco and wood horizontal siding, with an asphalt shingle roof of very 
shallow pitch. A single car garage is attached. Windows are single glazed, aluminum frame. An eave- 
to-ground wood louvered screen shields the bathroom window. 


The interior consists of a living room, dining room, two bedrooms and one bathroom. Plumbing 
fixtures appear to be original, as does much of the casework/cabinetry. Floors are parquet and 
ceramic tile. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "a". That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
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pattern of U.S. Cold War history and from which an understanding and appreciation 
of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
_ Significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1995). В 

The Capehart Housing units and Ше related support facilities do not exhibit unique or stylistically 

defining elements of architectural character. The buildings were constructed economically, based on 

well-established and widely proliferated housing types after World War II. Comments in the literature 

note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 


setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
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housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. x 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventorv Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 18545 Capehart Housing - Type 6 
Other Buildings: There are a total of 142 units of Capehart Type 6. 


Location: Capehart Type 6 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


Historv: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to 
Senior Non-Commissioned Officers (NCO's), and Company Grade Officers. 


Description: Capehart Type 6 housing is a one-story, 1186 SF, single family, detached, structure 
with three bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of painted stucco and asbestos-cement siding, 
with a built-up roof of very shallow pitch. A single car garage is attached. Windows are single glazed, 
aluminum frame. 


The interior consists of a living room, a dining room, three bedrooms and two bathrooms. Plumbing 
fixtures appear to be original, as does much of the casework/cabinetry. Floors are parquet. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "а": That are directly associated with events that have made a significant contribution to, 


and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
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of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 


in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 


concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. | 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not' exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage oftime will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1995. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. B 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried by: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventorv Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGBBILITY 


Building Number: 18555 Capehart Housing - Type 7 





Other Buildings: There are a total of 144 units of Capehart Type 7. 


Location: Capehart Type 7 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. | 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to 
Senior Non-Commissioned Officers (NCO's), and Company Grade Officers. 


Description: Capehart Type 7 housing is a one-story, 1211 SF, single family, detached, structure 
with three bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is painted stucco with an asphalt shingle roof of very shallow 
pitch. A single car garage is attached. Windows are single glazed, aluminum frame. 


The interior consists of a living room, a dining room, three bedrooms and two bathrooms. Plumbing 
fixtures appear to be original, as does much of the casework/cabinetry. Floors are parquet and sheet 
vinyl. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "а": That are directly associated with events that have made a significant contribution to, 


and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
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of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "с": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. [t does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 


they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB · 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. ann Air Force Base, 
California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin. 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 18352 Capehart Housing - Type 8 
Other Buildings: There are a total of 219 units of Capehart Type 8. 


Location: Capehart Type 8 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to Junior 
Non-Commissioned Officers (NCO's), Senior NCO's and Company Grade Officers. 


Description: Capehart Type 8 housing is a one-story, 1145 SF, single family, detached, structure 
with four bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of painted stucco and wood horizontal siding, 
with an asphalt shingle roof of very shallow pitch. A single car garage is attached. Windows are single 
glazed, aluminum frame. 


The interior consists of a living room-dining room combination, four bedrooms and two bathrooms. 
Plumbing fixtures appear to be original, as does much of the casework/cabinetry. Floors are parquet 
and sheet vinyl. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 


and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
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of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 


in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. | 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 


^ 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried by: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 18604 Capehart Housing - Type 9 
Other Buildings: There are a total of 72 units of Capehart Type 9. 


Location: Capehart Type 9 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
- California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to 
Senior Non-Commissioned Officers (NCO's), Company Grade Officers and Field Grade Officers. 


Description: Capehart Type 9 housing is a one-story, 1329 SF, single family, detached, structure 
with three bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of painted stucco and wood horizontal siding, 
with a built-up roof of very shallow pitch. A single car garage is attached. Windows are single glazed, 
aluminum frame. 


The interior consists of a living room-dining room combination, three bedrooms and two bathrooms. 
Plumbing fixtures appear to be original, as does much of the casework/cabinetry. Floors are parquet 
and sheet vinyl. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "а": That are directly associated with events that have made a significant contribution to, 


and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 


54 


of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1995). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 
CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 


Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried by: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 18465 Capehart Housing - Type 10 
Other Buildings: There are a total of 69 units of Capehart Type 10. 


Location: Capehart Type 10 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to 
Senior Non-Commissioned Officers (NCO's), Company Grade Officers, and Field Grade Officers. 


Description: Capehart Type 10 housing is a one-story, 1289 SF, single family, detached, structure 
with three bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of stone veneer and cement asbestos siding, 
with an asphalt shingle of very shallow pitch. A single car garage is attached. Windows are single 
glazed, aluminum frame. 


The interior consists of a living room-dining room combination, kitchen, three bedrooms and two 
bathrooms. Plumbing fixtures appear to be original, as does much of the casework/cabinetry. Floors 
are parquet and ceramic tile. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "а": That are directly associated with events that have made a significant contribution to, 


and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
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ofthose patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events ofthe Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationaily 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 


they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1995. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 


= 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried by: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGBBLLITY 


Building Number: 19408 Capehart Housing -. Type 11 
Other Buildings: There are a total of 75 units of Capehart Type 11. 


Location: Capehart Type 11 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to 
Senior Non-Commissioned Officers (NCO's), Company Grade Officers, and Field Grade Officers. 





Description: Capehart Type 11 housing is a one-story, 1316 SF, single family, detached, structure 
with four bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of stone veneer and cement asbestos siding, 
with a built-up roof of very shallow pitch. A single car garage is attached. Windows are single glazed, 
aluminum frame. 


The interior consists of a living room-dining room combination, kitchen, three bedrooms and two 
bathrooms. Plumbing fixtures appear to be original, as does much of the casework/cabinetry. Floors 
are parquet and ceramic tile. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "а": That are directly associated with events that have made a significant contribution to, 


and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
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of those patterns may be gained, 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationaily 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "4": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 


they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 


feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. - 


Sources: The following sources were consulted: 
CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 


Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. нше Air Force Base, 
California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGBBILITY 


Building Number: 18719 Capehart Housing - Type 12 
Other Buildings: There are a total of 21 units of Capehart Type 12. 


Location: Capehart Type 12 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway and in the East Housing area at Vandenberg AFB, Lompoc, 
California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West and East housing areas as noted above. These houses are assigned to 
Senior Grade Officers. 


Description: Capehart Type 12 housing is a one-story, 1619 SF, single family, detached, structure 
with four bedrooms, and two bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of masonry veneer, stucco and horizontal 
wood siding, with a built-up roof of very shallow pitch. A single car garage is attached. Windows are 
single glazed, aluminum frame. 


The interior consists of a living room with fireplace, dining room, kitchen, four bedrooms and two 
bathrooms. Plumbing fixtures appear to be original, as does much of the casework/cabinetry. Floors 
are parquet and sheet vinyl. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "а": That are directly associated with events that have made a significant contribution to, 


and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
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of those patterns may be gained, 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "с": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"), 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
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of location, feeling, Setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 


. facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 


feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 

Sources: The following sources were consulted: 

CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventorv Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 18725 Capehart Housing - Type 13 
Other Buildings: There are a total of 3 units of Capehart Type 13. 


Location: Capehart Type 13 units at VAFB are located in the main cantonment area on the west side 
of the Lompoc-Casmalia Highway at Vandenberg AFB, Lompoc, California. 


History: All Capehart Housing was constructed in one of three increments between 1958 and 1961, 
and is located in the West housing areas as noted above. These houses are assigned to General 


Officers. 


Description: Capehart Type 13 housing is a one-story, 2107 SF, single family, detached, structure 
with four bedrooms, and three bathrooms. The style is modern California Ranch, constructed of wood 
frame on a concrete slab. The exterior is a combination of stone veneer, stucco and cement-asbestos 
siding, with a built-up roof of very shallow pitch. A single car garage is attached. Windows are single 
glazed, aluminum frame. 


The interior consists of a living room with fireplace, dining room, large kitchen, four bedrooms and 
three bathrooms. Plumbing fixtures appear to be original, as does much of the casework/cabinetry. 
Floors are parquet and sheet vinyl. 


Significance: The Capehart housing reflects the implementation of one of several legislative 
programs to address military housing construction needs in the early stages of the Cold War, after 
World War II and the Korean Conflict. The specific criteria for listing and/or early listing of buildings 
to the NRHP in the Cold War context are applied below. 


The Air Force has determined that its approach to significance assessment is to focus on operational 
missions and equipment of national importance and a direct Cold War relationship. All buildings in 
this study are less than 50 years old. They range in age from 33 to 37 years, and therefore do not 
meet the age restriction for regular consideration for listing on the NRHP. Buildings less than 50 
years of age must meet the additional criterion of "exceptional importance" as defined in National 
Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that have Achieved 
Significance in the Last Fifty Years. With this background in mind, the Capehart Housing plan types 
at Vandenberg AFB can be evaluated for evidence of "exceptional importance" in the context of the 
Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
of those patterns may be gained; 
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The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. It 
is noted earlier in Section III, that Capehart Housing was built across the U.S. on military 
installations. Vandenberg AFB was one of the later Capehart projects. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 

in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 

criteria. 

Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Capehart housing represent any new 
concepts or philosophies for housing. It does not appear that the housing would be eligible for the 
NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). | 


The Capehart Housing units and the related support facilities do not exhibit unique or stylistically 
defining elements of architectural character. The buildings were constructed economically, based on 
well-established and widely proliferated housing types after World War II. Comments in the literature 
note the similarity to civilian sub-divisions of the 1950's. = 


While the Capehart housing and the East and West housing areas generally retain integrity of location, 
setting, feeling and association, they lack the basic architectural distinction necessary for individual 
listing on the NRHP. This is even more true as it relates to early listing on the NRHP, before the 
housing becomes 50 years old. After these buildings have reached the 50 year mark, if the integrity 
of location, feeling, setting and association remain, the areas could be re-evaluated to determine if 
they qualify as a local historic district, due to their association with the development of Vandenberg 
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AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 37 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 30529 Increment 4 - Duplex Plan P1/P2 
Other Buildings: There are a total of 150 units of Increment 4 Housing. 


Location: The duplex housing units of Increment 4 at VAFB are located in the East Housing area 
on the east side ofthe Lompoc-Casmalia Highway at Vandenberg AFB, Lompoc, California. 


Historv: Increment 4 - duplex housing was constructed in 1965, and is located in the East Housing 
areas as noted above. These duplex housing units are assigned to enlisted personnel. 


Description: Duplex plan P1 is a single-story, wood framed duplex building on a concrete slab on 
grade, with a detached two-car garage. Each housing unit contains 1078 NSF for a total of 2156 
NSF. Exteriors are stone veneer with aluminum siding and asphalt shingle or built-up roof of very low 
pitch. The style is modern California ranch and closely resembles the appearance of the Capehart 
Housing. Windows are single glazed, aluminum frame. 


Interiors include a living room, dining room, kitchen, three bedrooms and two bathrooms. Plumbing 
fixtures appear to be original as does most casework and cabinetry. Floors are parquet and sheet 
vinyl. 


Plan P2 is the same as P1 with a different entry. 


ignificance: The Air Force has determined that its approach to significance assessment is to focus 
on operational missions and equipment of national importance and a direct Cold War relationship. 
All buildings in this study are less than 50 years old. Increment 4 duplexes are approximately 30 years 
old, and therefore do not meet the age restriction for regular consideration for listing on the NRHP. 
Buildings less than 50 years of age must meet the additional criterion of "exceptional importance" as 
defined in National Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that 
have Achieved Significance in the Last Fifty Years. With this background in mind, the Сарепап — 
Housing plan types at Vandenberg AFB can be evaluated for evidence of "exceptional importance" 
in the context of the Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 


Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 


79 


program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. 
Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 


in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Increment 4 housing represent any 


new concepts or philosophies for housing. It does not appear that the housing would be eligible for 
the NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 


distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1995). 


The Increment 4 duplex housing units and the related support facilities do not exhibit unique or 
stylistically defining elements of architectural character. The buildings were constructed economically, 
based on well-established and widely proliferated housing types after World War II. Comments in the 
literature note the similarity to civilian sub-divisions of the 1950's. | 


While the East and West housing areas generally retain integrity of location, setting, feeling and 
association, they lack the basic architectural distinction necessary for individual listing on the NRHP. 
This is even more true as it relates to early listing on the NRHP, before the housing becomes 50 years 
old. After these buildings have reached the 50 year mark, if the integrity of location, feeling, setting 
and association remain, the areas could be re-evaluated to determine if they qualify as a local historic 
district, due to their association with the development of Vandenberg AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 30 years old, and there is nothing to indicate 
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"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 

Sources: The following sources were consulted: 

CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1995. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventorv Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGIBILITY 


Building Number: 30835 Increment 4 - Duplex Plan P3 
Other Buildings: There are a total of 150 units of Increment 4 Housing. 


Location: The duplex housing units of Increment 4 at VAFB are located in the East Housing area 
on the east side of the Lompoc-Casmalia Highway at Vandenberg AFB, Lompoc, California. 


History: Increment 4 - duplex housing was constructed in 1965, and is located in the East Housing 
areas as noted above. These duplex housing units are assigned to enlisted personnel. 


Description: Duplex plan P3 is a single-story, wood framed duplex building on a concrete slab on 
grade. Each housing unit contains 1078 NSF for a total of 2156 NSF. Exteriors are stone veneer with 
aluminum siding and asphalt shingle or built-up roof of very low pitch. The style is modern California 
ranch and closely resembles the appearance of the Capehart Housing. Windows are single glazed, 
aluminum frame. Plan P3 is identical to plan Pl except that the detached two car garage is split and 
one is attached to each side of the duplex. 


Interiors include a living room, dining room, kitchen, three bedrooms and two bathrooms. Plumbing 


fixtures appear to be original as does most casework and cabinetry. Floors are parquet and sheet 
vinyl. 


Significance: The Air Force has determined that its approach to significance assessment is to focus 
on operational missions and equipment of national importance and a direct Cold War relationship. 
All buildings in this study are less than 50 years old. Increment 4 duplexes are approximately 30 years 
old, and therefore do not meet the age restriction for regular consideration for listing on the NRHP. 
Buildings less than 50 years of age must meet the additional criterion of "exceptional importance" as 
defined in National Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that 
have Achieved Significance in the Last Fifty Years. With this background in mind, the Capehart 
Housing plan types at Vandenberg AFB can be evaluated for evidence of "exceptional importance" 
in the context of the Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
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1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criterion. : 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Increment 4 housing represent any 
new concepts or philosophies for housing. It does not appear that the housing would be eligible for 
the NRHP under this criteria. 


Criteria "4": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1995). 


The Increment 4 duplex housing units and the related support facilities do not exhibit unique or 
stylistically defining elements of architectural character. The buildings were constructed economically, 
based on well-established and widely proliferated housing types after World War II. Comments in the 
literature note the similarity to civilian sub-divisions of the 1950's. 


While the East and West housing areas generally retain integrity of location, setting, feeling and 
association, they lack the basic architectural distinction necessary for individual listing on the NRHP. 
This is even more true as it relates to early listing on the NRHP, before the housing becomes 50 years 
old. After these buildings have reached the 50 year mark, if the integrity of location, feeling, setting 
and association remain, the areas could be re-evaluated to determine if they qualify as a local historic 
district, due to their association with the development of Vandenberg AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 30 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
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addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 


feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 





Sources: The following sources were consulted: 
CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 
Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried by: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGBBILITY 


^ 


Building Number: 30831 Increment 4 - Duplex Plan P4 
Other Buildings: There are a total of 150 units of Increment 4 Housing. 


Location: The duplex housing units of Increment 4 at VAFB are located in the East Housing area 
on the east side of the Lompoc-Casmalia Highway at Vandenberg AFB, Lompoc, California. 


History: Increment 4 - duplex housing was constructed in 1965, and is located in the East Housing 
areas as noted above. These duplex housing units are assigned to enlisted personnel. 





Description: Duplex plan P4 is a single-story, wood framed duplex building on a concrete slab on 
grade. Each housing unit contains 1078 NSF for a total of 2156 NSF. Exteriors are masonry veneer 
with aluminum siding and asphalt shingle or built-up roof of very low pitch. The style is modern 
California ranch and closely resembles the appearance of the Capehart Housing. Windows are single 
glazed, aluminum frame. Plan 4 has the two units side by side in a rectangular footprint with garages 
projecting forward as "wings" at each side. Eave to ground wood slat screening is used as a 
decorative treatment along the front. 


Interiors include a living room, dining room, kitchen, three bedrooms and two bathrooms. Plumbing 
fixtures appear to be original as does most casework and cabinetry. Fioors are parquet and sheet 
vinyl. 


Significance: The Air Force has determined that its approach to significance assessment is to focus 
on operational missions and equipment of national importance and a direct Cold War relationship. 
All buildings in this study are less than 50 years old. Increment 4 duplexes are approximately 30 years 
old, and therefore do not meet the age restriction for regular consideration for listing on the NRHP. 
Buildings less than 50 years of age must meet the additional criterion of "exceptional importance" as 
defined in National Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that 
have Achieved Significance in the Last Fifty Years. With this background in mind, the Capehart 
Housing plan types at Vandenberg AFB can be evaluated for evidence of "exceptional importance" 
in the context of the Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 


Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
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program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important" to the Cold War, to the degree that it merits early listing on the NRHP. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States; 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligibie for the NRHP under this 
criteria. 


Criteria "с": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Increment 4 housing represent any 
new concepts or philosophies for housing. It does not appear that the housing would be eligible for 
the NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1993). 


The Increment 4 duplex housing units and the related support facilities do not exhibit unique or 
stylistically defining elements of architectural character. The buildings were constructed economically, 
based on well-established and widely proliferated housing types after World War II. Comments in the 
literature note the similarity to civilian sub-divisions of the 1950's. 


While the East and West housing areas generally retain integrity of location, setting, feeling and 
association, they lack the basic architectural distinction necessary for individual listing on the NRHP. 
This is even more true as it relates to early listing on the NRHP, before the housing becomes 50 years 
old. After these buildings have reached the 50 year mark, if the integrity af location, feeling, setting 
and association remain, the areas could be re-evaluated to determine if they qualify as a local historic 
district, due to their association with the development of Vandenberg AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 30 years old, and there is nothing to indicate 
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"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. | 


Real Property Accountable Record - Buildings; Vandenberg AFB 


| Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 
California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventory Date: Field survey and photography was conducted from July 24 to July 30, 1994. 
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INDIVIDUAL BUILDING - DETERMINATION OF ELIGBBILITY 


Building Number: 30830 Increment 4 - Duplex Plan P5 (Floor Plan Not Available) 
Other Buildings: There are a total of 150 units of Increment 4 Housing. 


Location: The duplex housing units of Increment 4 at VAFB are located in the East Housing area 
on the east side of the Lompoc-Casmalia Highway at Vandenberg AFB, Lompoc, California. 


History: Increment 4 - duplex housing was constructed in 1965, and is located in the East Housing 
areas as noted above. These duplex housing units are assigned to enlisted personnel. 


Description: Duplex plan P5 is a single-story, wood framed duplex building on a concrete slab on 
grade. The housing units contain 1210 NSF and 1222 NSF respectively, for a total of 2432 NSF. 
Exteriors are aluminum siding and asphalt shingle or built-up roof of very low pitch. The style is 
modern California ranch and closely resembles the appearance of the Capehart Housing. Windows 
are single glazed, aluminum frame. 


Interiors include a living room, dining room, kitchen, three bedrooms and two bathrooms. Plumbing 
fixtures appear to be original as does most casework and cabinetry. Floors are parquet and sheet 
vinyl. 


Significance: The Air Force has determined that its approach to significance assessment is to focus 
on operational missions and equipment of national importance and a direct Cold War relationship. 
All buildings in this study are less than 50 years old. Increment 4 duplexes are approximately 30 years 
old, and therefore do not meet the age restriction for regular consideration for listing on the NRHP. 
Buildings less than 50 years of age must meet the additional criterion of "exceptional importance" as 
defined in National Register Bulletin 22: Guidelines for Evaluating and Nominating Properties that 
have Achieved Significance in the Last Fifty Years. With this background in mind, the Capehart 
Housing plan types at Vandenberg AFB can be evaluated for evidence of "exceptional importance” 
in the context of the Cold War. 


Criteria "a": That are directly associated with events that have made a significant contribution to, 
and are directly identified with, or that outstandingly represent, the broad national 
pattern of U.S. Cold War history and from which an understanding and appreciation 
of those patterns may be gained; 


The military family housing at Vandenberg AFB plays a support role for the primary mission(s) of 
Vandenberg AFB. At most, it was indirectly associated with the events of the Cold War and the 
historical development of Vandenberg AFB. Its primary value is as an embodiment of the special 
program which was created by Congress to provide privately funded military housing during the late 
1950's and early 1960's. However, it is the program and the legislation which is significant, and the 
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program should be fully documented and reported so that we can fully understand its scope and 
implications. Even if one took a position that the housing has associative value, it still is not 
"exceptionally important” to the Cold War, to the degree that it merits early listing on the NRHP. 


Criteria "b": That are associated directly and importantly with the lives of persons nationally 
significant in the Cold War history of the United States, 


The military family housing at VAFB is not associated with the lives of persons nationally significant 
in the Cold War, therefore, the housing does not appear to be eligible for the NRHP under this 
criteria. 


Criteria "c": That represent some great idea or ideal of the American people (e.g., "Peace through 
Strength"); 


The housing and facilities at VAFB are a requirement of operational support for the installation. The 
role of the housing, while necessary, is not primary, nor does the Increment 4 housing represent any 
new concepts or philosophies for housing. It does not appear that the housing would be eligible for 
the NRHP under this criteria. 


Criteria "d": That embody the distinguishing characteristics of an architectural, engineering, 
technological, or scientific type specimen exceptionally valuable for a study of a 
period, style, method, or technique or construction, or that represent a significance, 
distinctive, and exceptional entity whose components may lack individual distinction 
(Green 1995). 


The Increment 4 duplex housing units and the related support facilities do not exhibit unique or 
stylistically defining elements of architectural character. The buildings were constructed economically, 
based on well-established and widely proliferated housing types after World War II. Comments in the 
literature note the similarity to civilian sub-divisions of the 1950's. 


While the East and West housing areas generally retain integrity of location, setting, feeling and 
association, they lack the basic architectural distinction necessary for individual listing on the NRHP. 
This is even more true as it relates to early listing on the NRHP, before the housing becomes 50 years 
old. After these buildings have reached the 50 year mark, if the integrity of location, feeling, setting 
and association remain, the areas could be re-evaluated to determine if they qualify as a local historic 
district, due to their association with the development of Vandenberg AFB. 


There is an inherent premise in the NRHP programs that the passage of time will act as a limiting 
factor on the NRHP. The process of maturation and survival to the 50 year point or beyond will act 
to validate the importance of these facilities as a group, or district, to the local history of VAFB. At 
this point, the oldest of these buildings is approximately 30 years old, and there is nothing to indicate 
"exceptional importance" from an architectural perspective. There is no substantive scholarly research 
addressing the architectural style, construction and development, from which to draw upon for a 
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conclusion of either general significance or "exceptional importance." It should be pointed out that 
the Air Force has acted with responsible stewardship in the protection and maintenance of these 
facilities, utilizing the buildings as appropriate, and has maintained the integrity of setting, location, 
feel, etc. Should it continue on this course the housing might survive to be reconsidered as a local 
historic district. 


Sources: The following sources were consulted: 





CDG Engineers, Architects and Planners, Inc. July 1993. Military Family Housing community Plan. 
Pickett, William B. 1990. Homer E. Capehart. Indiana Historical Society . 


Comptroller General of the U.S. July 1960. Review of the Capehart Housing Program of the 
Department of Defense 


Report of the Senate Committee on Banking and Currency. April 1957. Review of Military Housing 
Program. 


Real Property Accountable Record - Buildings; Vandenberg AFB 


Maps and Architectural Drawings from Vandenberg AFB, Civil Engineering Office 


Hagopian, Martin. 1993. History of Vandenberg Air Force Base. Vandenberg Air Force Base, 


California, Headquarters Twentieth Air Force. 


National Park Service. 1991. National Register Bulletin 22: Guidelines for Evaluating and 
Nominating Properties That Have Achieved Significance Within the Last Fifty Years. 


Inventoried bv: Center for Public Buildings, Georgia Institute of Technology, Atlanta, Georgia. 


Inventorv Date: Field survey and photography was conducted from July 24 to July 30. 1994. 
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AAF 
ABRES 
ACC 
ACHP 
ADC 
ADCOM 
ADG 
AEC 
AFBMD 
AFSC 
AGE 
ALDF 
APES 
ARDC 
ARSR 
ART 
ASAT 
ATS 
BHPO 
BMRS 
BWS 
CCT 
CEL 
CELV 
Convair 
CPT 
CRAMAF 
CSB 
CSMOL 
CTL 
DARPA 
DASO 
DASS 
DI 
DMSP 
DoD 
DSC 
DSCS II 
EEB 
EPB 
FLATSATCOM 


Appendix B: List of Acronyms 


Army Air Forces 

Advanced Ballistic Re-Entry Systems 
Area Control Center 

Advisory Council on Historic Preservation 
Air Defense Command 

Aerospace Defense Command 

Aerospace Defense Group 

Atomic Energy Commission 

Air Force Ballistic Missile Division 

Air Force Systems Command 

Aerospace Ground Equipment 

Advanced Lightning Detection Finder 
Antenna Protecting and Elevating Set 

Air Research and Development Command 
Air Route Surveillance Radar 

Alarm Response Team 

Anti-Satellite 

Automatic Transfer System 

Base Historic Preservation Officer 
Ballistic Missile Reentry System 

Base Weather Station 

Command Control Transmitter 

Combat Evaluation Launch 
Complimentary Expendable Launch Vehicle 
Consolidated Vultee Aircraft Corporation 
Crew Procedure Trainers 

Canister Rotation and Missile Assembly Fixture 
Closely Spaced Basing 

Control Station Manual Operating Level 
Combat Training Launch 

Defense Advanced Research Projects Agency 
Demonstration and Shakedown Operations 
Doppler Acoustic Sounding System 
Deionization 

Defense Meteorological Satellite Program 
Department of Defense 

Data Switch Center 

Defense Satellite Communications System 
Electronic Equipment Building 

Exhaust Products Barrier 

Fleet Satellite Communication System 


FOBS 
FOT 
FRCP 
GAPA 
GCS 
GPS 
GSA 
GERTS 
GN; 
GPS 
HAER 
HAIR 
HEAO 
HF 
HPP 
HPTEM 
HVAC 
ICBM 
ICF 
ICM 
IDSCS 
IGY 
IRBM 
ISSEB 
ITL 
IWST 
KH 
LASB 
LCC 
LCEB 
LCSB 
LEB 
LEGG 
LEPS 
LER 
LEV 
LF 
LFES 
LOB 
LOX 
LSB 
LSC 
LTAT 
MAB 


Fractional Orbital Bombardment System 
Follow-on Operational Testing 

Facility Remote Control Panel 
Ground-to-Air Pilotless Aircraft 

Ground Control Station 

Global Positioning System 

Gaseous Storage Area 

General Electric Radio Tracking System 
Gaseous Nitrogen 

Global Positioning System 

Historic American Engineering Record 
High Accuracy Instrumentation Radar 
High Energy Astronomy Observatory 
High Frequency 

Historic Preservation Plan 

High Performance Target Engine Measurement 
Heating Ventilating Air Conditioning 
Intercontinental Ballistic Missile 
Integration and Checkout Facility 
Improved Capability Missile 

Initial Defense Satellite Communication System 
International Geophysical Year 
Intermediate Range Ballistic Missile 

Ice Suppression Support Engine Building 
Integrated-Transfer-Launch 

Integrated Weapons System Training 
Keyhole 

Launcher Auxiliary Support Building 
Launch Control Center 

Launch Control Equipment Building 
Launch Control Support Building 
Launch Equipment Building 

Launch Eject Gas Generator 

Launch Environmental Protection System 
Launcher Equipment Room 

Launch Equipment Vault 

Launch Facility 

Launch Facility Environmental Shelter 
Launch Operations Building 

Liquid Oxygen 

Launch Service Building 

Launch Support Center 

Long Tank Thrust Augmented Thor 
Missile Assembly Building 


MAD 
MAF 
MAP 
MCCC 
MCS 
MFCC 
MIDAS 
MIPIR 
MIRV 
MMF 
MLV 
MLS 
MOL 
MOTR 
MPS 
MPT 
MSS 
MST 
MSTI 
MTI 
MTS 
NASA 
NATO 
NCC 
N2H4 
NHL 
NHPA 
NMFPA 
N204 
NOAA 
NOSS 
NPS/WR 
NRHP 
OAB 
OAO 
OGO 
OMCF 
ORT 
OSC 
OSO 
OSS 
OSTF 
OT 

PA 








Mutually Assured Destruction 

Missile Alert Facility 

Multiple Aim Point 

Missile Combat Crew Commander 
Master Control Station 

Missile Flight Control Center 

Missile Detection Alarm System 

Missile Precision Instrumentation Radar 
Multiple Independently-targetable Re-entry Vehicle 
Missile Maintenance Facility 

Medium Launch Vehicle 

Missile Launch System 

Manned Orbiting Laboratory 

Multiple Object Tracking Radar 
Multiple Protective Shelter 

Missile Procedures Trainer 
Meteorological Sounding System 

Mobile Service Tower 

Miniature Seeker Technology Integration 
Moving Target Indicator 

Missile Training Squadron 

National Aeronautics and Space Administration 
North Atlantic Treaty Organization 
Navstar Control Center 

Hydrazine 

National Historic Landmark 

National Historic Preservation Act 

Naval Missile Facility at Point Arguello 
Nitrogen Tetroxide 

National Oceanic and Atmospheric Administration 
Naval Ocean Surveillance System 
National Park Service/Western Region 
National Register of Historic Places 
Ordinance Assembly Building 

Orbiting Astronomical Observatory 
Orbiting Geophysical Observatory 

Orbiter Maintenance and Checkout Facility 
Operational Readiness Training 

Orbital Sciences Corporation 

Orbiting Solar Observatory 

Ocean Surveillance System 

Operational System Test facility 
Operational Testing 

Programmatic Agreement 


PALC 
PCR 
PGHM 
PLF HVAC 
PLRTS 
PLSC 
POW 
PPR 
PRCP 
PRF 
PTU 
R&D 
RAF 
REACT 
RFU 
RLCC 
ROCC 
RSLP 
RSLV 
RTA 
RTF 
SAB 
SAC 
SAGE 
SALT 
SAMOS 
SCOUT 
SDI 
SENT 
SEP 
SGLS 
SHPO 
SICBM 
SLBM 
SLC 
SLTF 
SLV 
SMS 
SOTC 
SPF 
SSF 
SRM 
START 
TACSAT 1 


Point Arguello Launch Complex 
Payload Changeout Room 

Payload Ground Handling Mechanism 
Payload Fairing Heating/Ventilating/Air Conditioning 
Precision Long-Range Tracking Site 
Peacekeeper Launch Support Center 
Prisoner of War 

Payload Preparation Room 

Power Remote Control Panel 

Pulse Rate Frequency 

Propellant Transfer Unit 

Research and Development 

Royal Air Force 

Rapid Execution and Combat Targeting 
Remote Fueling Unit 

Remote Launch Control Center 

Range Operations Control Center 
Reentry Systems Launch Program 
Reentry Systems Launch Vehicle 
Range Telemetry Acquisition 

Rail Transfer Facility 

Shuttle Assembly Building 

Strategic Air Command 
Semi-Automatic Ground Equipment 
Strategic Arms Limitation Treaty 
Satellite And Missile Observation System 
Solid Controlled Orbital Utility Test 
Strategic Defense Initiative 

Severe Nose-tip Environmental Test 
Stage Erection Platform 

Space Ground Link System 

State Historic Preservation Officer 
Small Intercontinental Ballistic Missile 
Submarine Launched Ballistic Missile 
Space Launch Complex 

Silo Launch Test Facility 

Standard Launch Vehicle 

Strategic Missile Squadron 

Secure Operation Teletype Center 
Stage Processing Facility 

Stage Storage Facility 

Solid Rocket Motor 

Strategic Arms Reduction Talks 
Tactical Communications Satellite System 


TAT 
TIPS 

TO 

TP-1 
TSCRRC 
UDMH 
UHF 

UPS 
USACERL 





UT 

VAFB 

VHF 

VTRS 

VTS 
WINDS 
WRLISSHD 


WS 117L 


Thrust Augmented Thor 

Telemetry Integrated Processing System 

Technical Orders 

Test Pad 1 

Tri-Services Cultural Resources Research Center 
Unsymmetrical Dimethylhydrazine 

Ultrahigh Frequency 

Uninterrupted Power Source 

United States Army Construction Engineering Research 
Laboratory 

Umbilical Tower 

Vandenberg Air Force Base 

Very High Frequency 

Vandenberg Telemetry Receiving Site 

Vandenberg Tracking Station 

Weather Information Network Display System 

Western Range Landbased Instrumentation Support Systems 
Historic District 

Weapons System 117L 


